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EXECUTIVE SUMMARY 

This “Facility” Health and Safety Plan (HASP) addresses the RCRA Facilities Investigation (RFI) 

of 19 Solid Waste Management Units (SWMUs) and 2 Areas of Concern (AQC) for Naval Station 

Roosevelt Roads (NSRR), Ceiba, Puerto Rico. The purpose of this RFI is to determine the nature, \ 
rate, direction and extent of releases of hazardous waste, including hazardous constituents, from 

SWMUs and AOCs at NSRR including areas off site impacted by the release fiom NSRR, and to 

gather al1 necessary data to support the Corrective Measures Study. 

The chemical hazards associated with the tasks at these SWMUs or AOC are expected to include 

potential exposure to varying levels of volatile and semivolatile organic compounds, pesticides, 

polychlorinated biphenyls, and inorganics that were previously detected, or materials/waste that are 

stored at a SWMU or AOC. 

The physical hazards will include working around heavy equipment, underground/overhead utilities, 

uneven/sloped terrain, and heat stress. The environmental haza& include potentially hazardous 

flora, fauna, and etiologic agents. Each of these hazards is desciibed in Section 3.0. 

Section 5.0 describes the environmental monitoring requirements whicb consist of using a 

photoionization detector (PID), Drãger Tubes, and an oxygen/low explosive limit (QJLEL) meter. 

The information provided by previous investigations and record searches indicates a relatively low 

chemical hazard risk to site personnel, therefore, the assigned levels of protection for these SWMUs 

and AOCs will be Levels D through D+ with protection upgrades dependent upon the results of 

SWMU and AOC reconnaissance as identified in the pre-entry briefíng, monitoring results, and the 

Site Health and Safety Officer’s discretion. Section 6.0 describes the personal protective equipment 

to be used. 

Section 8.0 describes emergency procedures, which includes Figure g-2, showing the mute to the 

Naval hospital, along with first aid procedures, communication procedures, and other site concerns. 

ES-l 



1.0 INTRODUCTION 

1.1 Policv 

It is the policy of Baker Environmental, Inc. (Baker) that all on-site hazardous waste management 

activities be performed in conformance with a Site-Specific Health and Safety Plan (HASP). The 

HASP is written based on the anticipated hazards and expected work conditions and applies to 

activities performed by both Baker and Baker’s subcontractors. The HASP may be modifiedl/updated 

with the approval of the Project Health and Safety Offrcer (PHSO) and Project Manager. Proper 

notification will be given to the Atlantic Division, Naval Facilities Engineering Command 

(LANTDIV) Navy Technical Representative (NTR) for Contract Task Order (CTO) 0223 when 

signiflcant changes to the HASP are implemented. 

The HASP is based on an outline developed by the United States Coast Guard (USCG) for 

responding to hazardous chemical releases (USCG Pollution Response COMDTINST-M 16456.30) 

and by NIOSH, OSHA, USCG, and USEPA’s recommended health and safety procedures 

(Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities). This 

HASP, at a minimum, meets the requirements under OSHA Standard 29 CFR 1910.120 (Huardous 

Waste Operations and Emergency Response). This plan has been designed as a Site-Specific Facility 

HASP for the Resource Conservation and Recovery Act (RCRA) Facilities Investigation (RFI) at 

Naval Station Roosevelt Roads (NSRR), Ceiba, Puerto Rico. 

1.2 Proiect Plans 

The Data Collection Quality Assurance Plan (DCQAP), the Data Management Plan (DMP), and 

Community Relations Plan (CRP) are bound as individual documents within the Project Management 

Plan (PMP) and will accompany the HASP in the field. 

1.3 Referentes 

The following publications have been referenced in the development and implementation of this 

HASP. 
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0 Ameritan Conference of Govemmental Industrial Hygienists (ACGIH). 1993. 

Threshold Limit Values for Chemical Substances and Phvsical Anents and Biolonical - 

Exposure Indices for 1993- 1994. 

0 The Center for Labor Education and Research, Lori P. Andrews, P.E., Editor. 1990. 

Worker Protection During Hazardous Waste Remediation, Van Nostrand Reinhold, 

New York, New York. 

0 Lewis, Richard J., Sr. 1991. Hazardous Chemicals Desk Referente, 3rd Edition, Van 

Nostrand Reinhold, New York, New York. 

l National Institute for Occupational Safety and Health/Occupational Safety and Health 

Administration/U.S. Coast Guard/U.S. Environmental Protection Agency 

(NIOSI-I/OSHA/USCG/EPA). 1985. Occuoational Safetv and Health Guidance 

Manual for Hazardous Waste Site Activities. October 1985. 

0 Occupational Safety and Health Administration. 1993. Title 29 Code of Federal _-. 

Regulations, Parts 1910 and 1926. 

0 United States Coast Guard. 1991. Policv for Response to Hazardous Chemical 

Releases. USCG Pollution Response COMDTINST-M16465.30. 

0 United States Department of Health and Human Services, Public Health Service, 

Centers for Disease Control, NIOSH. 1990. NIOSH Pocket Guide to Chemical 

Hazards. June 1990. 

0 United States Environmental Protection Agency, Office of Emergency and Remedial 

Response, Emergency Response Division. 1992. Standard Onerating Safetv Guides. 

June 1992. 
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1.4 Pre-Entrv Rewuirements 

During site mobilization, the Site Health and Safety Officer (SHSO) will perform a reconnaissance 

of each site (work amas) as identified in the Work Plan to evaluate and determine chemical, 

environmental, and physical hazards, establish or confirm emergency points of contact and 

procedures, and review any other issues deemed necessary to address site safety and health. The 

SHSO will then conduct a health and safety briefing with site personnel (as identified in Section 2.0) 

to discuss data obtained from the previous site recomraissance, provisions outhned in this HASP, and 

appropriate safety and health related procedures and protocols. 
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2.0 PROJECT PERSONNEL AND RESPONSIBILITIES 

The following personnel are designated to can-y out the stated job ftmctions for both project and site 

activities. (Note: One person may carry out more than one job function; personnel identified are 

subject to change.) The responsibilities that correspond with each job function are outlined below. 

PROJECT MANAGER: Chris Boes 

The project manager will be responsible for assuring that all activities are conducted in accordance 

with the HASP. The Project Manager has the authority to suspend field activities if employees are 

in danger of injury or exposure to harmful agents. In addition, the Project Manager is responsible 

for: 

l Assisting the Project Health and Safety Officer (PHSO), as designated below, in Site- 

Specific HASP development for al1 phases of the project. 

0 Designating a SHSO and other site personnel who will assure compliance with the 

HASP. 

0 Reviewing and approving the information presented in this HASP. 

PROJECT HEALTH AND SAPETY OFFJCER: Barbara Cummings 

The PHSO will be responsible for general development of the HASP and will be the primary contact 

for inquiries as to the contents of the HASP. The PHSO will be consulted before changes to the 

HASP can be approved or implemented. The PHSO will also: 

0 Develop new protocols or modify the HASP as appropriate and issue amendments. 

0 Resolve issues that arise in the field with respect to interpremtion or implementation 

of the HASP. 
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0 Monitor the field program through a regular review of field heahh and safety records, 

on-site activity audits, or a combination of both. 

0 Determine that al1 Baker personnel have received the required training and medical 

surveillance prior to entry onto a site. 

0 Coordinate the review, evaluation, and approval of the HASP. 

SITE MANAGER: (To be nrovided in the Final HASP submission) 

The Site Manager will be responsible for assuring that all day-to-day activities are conducted in 

accordance with the HASP. The Site Manager has the immediate authority to suspend field activities 

if employees are subjected to a situation that can be immediately dangerous to life or health. The 

Site Manager’s responsibilities include: 

Assuring that the appropriate health and safety equipment and personal protective 

equipment (PPE) has anived on site and that it is properly maintained. 

Coordinating overall site access and security measures, including documenting all 

personnel arriving or departing the site (e.g., name, company and time). 

Approving all on site activities, and coordinating site safety and health issues with the 

SHSO. 

Assisting the SHSO in coordinating emergency procedures with the Naval Activity, 

emergency medical responders, etc., prior to or during site mobilization activities. 

Assuring compliance with site sanitation procedures and site precautions. 

Coordinating activities with Baker and subcontractor personnel. 

Overseeing the decontamination of field sampling equipment. 
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0 Assuming the responsibilities as indicated under “Field Team Leader,” in their 

absence. 

SITE HEALTH AND SAFETY OFFICER: flo be provided in the Final HASP subm.issionl 

The SHSO will be responsible for the on-site implementation of the HASP. The SHSO also has the 

immediate authority to suspend field activities if the health or safety of site personnel is endangered, 

and to audit the subcontractor training, fit testing, and medical surveillance records to verify 

compliance. These records will be maintained at the Baker Command Post. The SHSO will also: 

0 

0 

Coordinate the pre-entry briefing and subsequent brietings. 

Assure that monitoring equipment is properly calibrated and properly operated. 

Assure compliance with the Standard Operating Procedures (SOPs) in Attachment 

A. 

Inform personnel of the material safety data sheets (MSDSs) located in Attachments 

B and C and emergency procedures for exposure to hazardous materialsiwaste 

presented in Attachment D. 

Manage health and safety equipment, including instruments, respirators, I?PE, etc., 

that is used during field activities. 

Confirm emergency response provisions, as necessary, in cooperation with Naval 

Activity, emergency medical care, etc., prior to or during site mobilization activities. 

Monitor conditions during field activities to ensure worker compliance with the 

HASP and evaluate if more stringent procedures or a higher leve1 of PPE should be 

implemented, and informing the PHSO and Project Manager. 

Document, as necessary, pertinent information such as accident investigation and 

reporting, designated safety inspections, a record of site conditions, personnel 
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involved in field activities, and any other relevant heahh and safety issues. This 
_- 

information will become part of the official site records. 

* Oversee the decontamination of personnel and determine safe boundary procedures 

for activities requiring Leve1 C or higher protection levels. 

0 Act as the Emergency Coordinator. 

FIELD TEAM LEADER: Do be nrovided in the Final HASP submission) 

The Field Team Leader will be responsible for: 

l Safety issues relevant to the tasks under their direction. 

0 Determining safe boundary procedures for activities requiring Leve1 D or D+ 

protection levels. 

-. 

0 Assuring that PPE is properly maintained. 

0 Complying with the conditions as outlined under Field Team Members. 

0 Assuming the responsibilities as indicated under “Site Manager” in their absence. 

FIELD TEAM MEMBERS: (To be nrovided in the Final HASP submission) 

The Field Team Members will be responsible for: 

0 Familiarity with the HASP. 

0 Complying with the contents of the HASP. 

0 Attending training sessions to review the HASP, and staying informed of additional 

safety and health information. 
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0 Being alert to identified and unidentified hazards, and reporting unidentified hazards 

to the SHSO and Site Manager, as soon as possible. 

0 Offering suggestions, ideas, or recommendations that may improve or enhance site 

safety. 

0 Conducting site activities in an orderly and appropriate manner. 

0 Reporting accidents/injuries, however minor, to the SHSO as soon as possible. 

Subcontractor personnel are responsible for: 

0 Complying with al1 OSHA regulations relevant to their work. 

l Complying with the conditions as outlined under Field Team Members.’ 

0 Having a competent safety monitor on site. 

0 Obtaining the appropriate training, fit testing, and medical surveillance requirements 

under 29 CFR 1910.120 and 1910.134 and providing this documentation to the Site 

Manager prior to or during site mobilization. 

0 Complying with the training and medical surveillance requirements as outlined in 

Sections 9.0 and 10.0, respectively, and providing their own PPE that meets or 

exceeds the leve1 of protection as outlined in this HASP. 

SUBCONTRACTOR COMPANIES: 

Drilling Operations: (To be nrovided in Final HASP submissionl 

Survey Operations: (To be nrovided in Final HASP submission) 

Analytical Services: (To be orovided in Final HASP submission) 
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LANTDIV REPRESENTATIVES: 

0 Mr. Att Wells 

ACTIVITY/STATION/BASE REPRESENTATIVES: 

.o MS. Madeline Rivera, Public Works Department 

FEDERAIJSTATE/LOCAL REPRESENTATIVES: 

l Not assigned 

(804) 322-4795 -- 

(809) 865-4429 
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3.0 SITE CHARACTERIZATION 
8-Y /‘ 

This section provides information on the background, HASP objective, description, and hazard 

evaluation for each area under investigation. 

3.1 Facilitv Backaround 

Naval Station Roosevelt Roads (NSRR) occupies part of the northem side of the east coast of Puerto 

Rico, along Vieques Passage with Vieques Island lying to the east about 10 miles off the harbor 

entrance. The north entrance to NSRR is about 35 miles east along the coast road (Route 3) from 

San Juan. The closest large town is Fajardo (population about 37,000), which is about 10 miles north 

of NSRR off Route 3. Ceiba (population about 17,000) adjoins the west boundary of NSRR. 

The NSRR occupies over 33,500 acres, with some of the holdings being prepared for release to the 

Commonwealth of Puerto Rico. NSRR has administrative and command responsibilities for some 

operations separated from the main base on Vieques Island. The primary mission of NSRR is 

provision of full support for &lantic Fleet weapons training and development activities. 

The climate of NSRR is characterized as warm and humid, with frequent showers occurring 

throughout the year. The prevailing wind direction reflects the easterly trade winds. The warmest 

months are August and September, while the coolest are January and February. Mean annual 

maximum temperatures range from 82.O”F in January to 88.2”F in August. The mean annual 

minimum temperatures vary from 64.O”F in January to 73.2”F in June. The hurricane season is from 

mid-June through mid-September; maximum winds exceed 95 knots during severe hurricanes. 

The regional area of NSRR consists of an interrnpted, narrow coastal plain with small valleys 

extending from the Sierra de Luquillo range, which has been severely eroded by streams into valleys 

severa1 hundreds of feet deep. Slopes of up to 60” are common. 

Star&Up Date: November 1995 

Investigation Duration: Intermittentlv for 2 vears 
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3.2 Facilitv HASP Ohiective 

This “Facility” Health and Safety Plan (HASP) addresses the RCRA Facilities Investigation (RFI) 

of 19 Solid Waste Management Units (SWMUs) and 2 Areas of Concem (AOCs) for Naval Station 

Roosevelt Roads (NSRR), Ceiba, Puerto Rico. The purpose of this RFI is to determine the nature, 

rate, direction and extent of releases of hazardous waste, including hazardous constitnents, from 

SWMUs and AOCs at NSRR including areas off site impacted by the release from NSRR, and to 

gather alI necessary data to support the Corrective Measures Study. The various SWMUs and AOCs 

are addressed in detail in the section that follows. 

3.3 Description of Areas under Investkation 

Specific information for each SWMU or AOC to be addressed in this RFI such as potential hazards, 

description/observations, previous findings, and surrounding populationkopography is outlined 

below. In some instances only limited information is available. 

3.3.1 SWMU 1 - Former Cremator Disposal Site (IR Site 5) 

Potential Hazards: Contact with potentialIy-contaminated soil and groundwater. Mosquitoes are 

expected to be prevalent in this area; special care will need to be taken if the clearing of vegetation 

requires the use of machetes or powered weed cutters. 

Description/Observations: This SWMU operated from the early 1940s until the early 1960s and was 

the main station landfill during this time. Waste material was disposed of by piling, buming and 

compacting (A.T. Kearney, IX, 1988). An estimated 100,000 tons of waste including scrap metal, 

inert ordnance, batteries, tires, appliances, cars, cables, dry cleaning solvent cans, paint cans, gas 

cylinders, construction debris, dead animals, and residential waste was disposed of at tbis site 

(NEESA, 1984). No reliable information exists regarding the amounts of material present in the 

disposal area that could be hazardous; however, in 1984, the Initial Assessment Study (IAS) team 

estimated that as much as 1,000 tons of hazardous material could be present in the area (NEESA, 

1984). 
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In 1988, the RCRA Facility Assessment (RFA) Visiting Site Inspection (VSI) team observed an oily, 

silver-toned substance floating at the water’s edge. Dead mangroves were observed several feet out 

from the water’s edge and extending up and down the shoreline (A.T. Keamey, Inc., 1988). 

According to a facility representative, this was due to a spill of JP-5 (aviation kerosene) in Movember 

of 1986. An area measuring approximately 50 feet in diameter completely devoid of vegetation was 

found within the boundaries of this unit (A.T. Keamey, IX., 1984). The area affected by this spill 

is included in the Installation Restoration (IR) program as Site 14. 

Previous Findings: In 1988, ESE, Inc. (ESE) produced a report that evaluated the data :from two 

rounds of verification sampling. Five surface water, five sediment and five groundwater samples 

were collected in each round of sampling. The sediment samples contained isolated, low levels of 

pesticides, and elevated levels of antimony, selenium and methylene chloride (Technical Review 

Committee Meeting Minutes, 1989). The surface water samples revealed severa1 metals that 

exceeded ambient water quality criteria. Groundwater samples indicated thallium, copper, arsenic, 

chromium (trivalent and hexavalent) and selenium in levels that exceeded primary drinking water 

standards. Low levels of organic compounds were also detected in some of the groundwater samples 

(Technical Review Committee Meeting Minutes, 1989). 

A total of 21 soiI samples and one groundwater sample were collected at this SWMU during the 

Supplemental Investigation (Baker, 1993). Trace organic contaminants were detected in each media. 

The results of a risk assessment conducted as part of the Supplemental Investigation indicate that 

there is no threat to human health or the environment associated with these media. 

Surrounding PODU~atiO~ODO~raDhV: This SWMU is located away from populated a.reas; it is 

grossly overgrown with vegetation which covers uneven terrain. The area will need to be cleared 

by earth moving equipment prior to sample collection. 

3.3.2 SWMU 2 - Langley Drive Disposal Site (IR Site 6) 

Potential Hazards: Contact with potentiahy-contaminated soil and groundwater. Mosquitoes are 

expected to be prevalent in this area; special care will need to be taken if the clearing of vegetation 

requires the use of machetes or powered weed cutters. 
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Description/Observations: In 1984, the IAS team performed a site inspection. During the inspection, 

the IAS team observed partially buried metal and concrete objects, old fuel lines, flexible metal 

hoses, small containers containing pellets, steel cables, hardened tar, rubble, and ten to fifteen 55- 

gallon drums that were corroded. The drum conten& usually consisting of a whitish solid with a 

_- 

green outer crust, were exposed (NEESA, 1984). The IAS team estimated the volume of disposed 

waste to be approximately 1,700 cubic yards, of which approximately 20,000 pounds could be 

hazardous material. 

In 1988, a RFA was performed at this site. The VS1 team observed a dump site covering an area of 

approximately 40 feet x 150 feet. Within the perimeter were lengths of thick cable, broken concrete 

blocks, ringed metal hoses, and six severely corroded drums. At least one of the drums was filled 

with a white, damp chalky substance (A.T. Kearney, Inc., 1988). 

Previous Finding;s: In 1988, ESE produced a report that evaluated data from two rounds of sampling. 

Thirty-two soil samples, six sediment, six surface water and one groundwater sample were collected 

during the two rounds of sampling. Elevated levels of lead were found in some soil samples 

(Technical Review Committee Meeting Minutes, 1989). During Round 2, two soil samples were 

analyzed for EP Toxicity for lead only. The results of these analyses indicated that the soil samples 

-- 

did not exhibit suflicient levels of lead in the extract to be classified as hazardous waste. Elevated 

levels of total chromium, copper and selenium were detected in surface water samples (Technical 

Review Committee Meeting Minutes, 1989). 

A total of 16 soil samples and one groundwater sample were collected at this SWMU during the 

Supplemental Investigation (Baker, 1993). Organic contaminants were detected in each media. The 

results of a risk assessment conducted.as part of the Supplemental Investigation indicate that there 

is no threat to human health or the environment associated with these media. 

Surrounding; PouulationiTouogranhv: This SWMU is located away from populated amas; it is 

grossly overgrown with vegetation which covers uneven terrain. The area will need to be cleared 

by earth moving equipment prior to sample collection. 
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3.3.3 SWMU 3 - Base Landfdl (IR Site 7) 

Potential Hazards: Contact with potentially-contaminated sediment. Mosquitoes are expected to be 

prevalent in this area; special care will need to be taken if the clearing of vegetation requires the use 

of machetes or powered weed cutters. Also, ant colonies were noted in groundwater mlonitoring 

wells and wasp nests in trees; animal life appears to be very active in this area. 

Descrintion/Observations: The Base Landfill (IR Site 7) is located south of the Industrial Area 

Wastewater Plant (Building 1758) and operated from the early 1960s until 1978. The landfrr covers 

85 acres, and is separated into several different disposal areas (A-T. Kearney, Inc., 1988). Some of 

these “areas” are undetectable from the ground. Methods of disposal involved the excavation of a 

trench to the water table, filling the trench with waste, spreading and compacting the waste with a 

bulldozer, then covering the waste with soil. It is estimated that from 40 to 60 tons of waste per day 

were disposed of in the past (A.T. Kearney, Inc., 1988). Wastes that were disposed of at this SWMU 

include, residential wastes, scrap metal, cables, paint waste, solvents, PCBs, OTTO Fuel II, 

Agentine, Askarel, pesticides, lubricating oil, unlabeled %-gallon drums, dead animlals, inert 

ordnance, digested sludge, construction debris, asbestos, and possibly Super Tropical Bleach (STB), 

a decontaminating agent (NEESA, 1984). 

Previous Findings: In 1988, ESE produced a report evaluating two rounds of verification sampling 

and analysis. Eight groundwater monitoring wells were installed, and samples of groundwater were 

collected and analyzed from each well. In addition, three composite soil samples were collected 

from the drum ditch (ESE 1988). The ESE report indicates that only low levels of oil and grease 

were detected in the soil samples. The report also indicated that low levels of organic compounds, 

as well as metal concentrations exceeding drinking water criteria, were detected in the groundwater 

samples collected during both rounds of sampling (ESE 1988). 

Eight groundwater samples were collected from monitoring wells at this SWMU during the 

Supplemental Investigations (Baker, 1993). Trace concentrations of organic contaminants were 

detected. 

The landfill is still operating and accepting wastes in accordance with Environmental Quality Board 

(EQB) regulations. 
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Surrounding Ponulation/Touog;ranhv: Area is essentially unpopulated, though workers are on the 

grounds to monitor current landfill operations. The terrain is uneven, dumped material is exposed 

in some areas. Some clearing will be required prior to sample collection. 

.- 

3.3.4 SWMU 6 - Building 145 (IR Site 11) 

Potential Hazards: Contact with potentially-contaminated standing water in building and soil. 

Descriotion/Observations: This SWMU comprises IR Site 11. The building is a bunker, 

approximately 60 yards long, 7 feet high, and 8 feet wide with three openings to the surface through 

the roof. The openings are covered with dilapidated wood structures. There is one entrance at 

ground level. The 1984 IAS team reported the presence of approximately sixty %-gallon drums, 

one hundred 5gallon pails, and a number of other small containers (NEESA, 1984). The condition 

of the containers ranged from being intact and neatly stacked to randomly placed and leaking 

(A.T. Keamey, Inc., 1988). The 1984 IAS Report stated that the drums and other containers had 

been in the building for sometime, probably since 1957. Some of the materials identified by the IAS 

team included spray paint, olive drab paint, black boot polish and some adhesives (NEESA, 1984). 

The IAS team concluded that the majority of the material (approximately 2,000 gallons) could be 

classified as hazardous (NEESA, 1984). 

- 

In 1988, the RFA Visual Site Inspection (VSI) team reported that Building 145 was empty except 

for some protective clothing and some water on the floor. There were several old paint covered 

gloves and pieces of clothing, broken pallets and several empty paint cans outside [the] unit (A.T. 

Keamey, Inc., 1988). The RFA VSI team indicated that there was no evidence of a release to the 

environment. 

The 1993 RFA reinspection found conditions to be similar to those of 1988 (TRC, 1993). 

Previous Findings: None Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 
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Surrounding PouulationITonogranhv: The SWh4U is located within a material/equipment storage 

yard utilized by the Army National Guard. The area surrounding the unit is very flat. 

3.3.5 SWMU 7 - Tow Way Fuel Farm 

Potential Hazards: Contact with petroleum contaminated groundwater. 

DescrintionslObservations: The Tow Way Fuel Farm has been operational for many years and has 

had a number of recorded instances of major spills and possible leakage from the tanks. The area 

has been subjected to intensive investigations. Free product has been found floating on the 

groundwater and is presently being recovered as part of an Interim Remedial Action. 

Previous Findings: Benzene and ethlybenzene have been found at significant concentrations 

throughout the site. As indicated, free product occurs on the groundwater surface. The product 

exhibits various degrees of weathering. 

Surrounding Populatioflopoqraphv: The Tow Way Fuel Farm occupies the steep side of a hill 

above Forrestal Road. Ensenada Honda (the Harbor) lies within 300-500 feet of the site. 

The Fuel Farm is active with work crews performing maintenance and operational functions as 

needed. Access by road is good. Fast access is excellent since the grass is mowed; however, the 

terrain is steep in some area. 

3.3.6 SWMU 8 - Tow Way Fuel Farm Disposal Pits 

Potential Hazards: Contact with sludges associated with the clean-out of petroleum storage tanks. 

Descriptions/Observations: SWhKJ 8 is actually discrete (but unknown) locations within the Tow 

Way Fuel Farm (SWMU 7). Therefore, the same conditions prevail. 

Previous Findings: See SWMU 7 description. 

Surrounding PODUlatiO~ODO~~ph~: See SWMU 7 description. 
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3.3.7 SWMU 9 - Tanks 212-217 Sludge Burial Pits (IR Site 13) 

Potential Hazards: Contact with potentially-contaminated sludge and groundwater. Also, ant 

colonies were noted in groundwater monitoring wells and wasp nests in trees. 

Descrintion/Observations: The 1984 IAS report indicates that these tanks were constructed in 1948 

for the storage of aviation gasoline (AVGAS) and that the tanks were cleaned about every five years 

until 1978. This does not include tanks 210 and 211, which were abandoned in 1950 and probably 

cleaned only once (NEESA, 1984). This report indicates that cleaning resulted in the removal of 20 

to 30 drums (800 to 1,250 gallons) of leaded sludge per tank (NEESA, 1984). The IAS report 

estimates that between 30,000 and 50,000 gallons of leaded sludge were disposed of at these areas 

over a 40-year period (NEESA, 1984). This sludge was disposed of in a series of pits 8 feet x 8 feet 

x 8 feet (A.T. Keamey, Inc., 1988). These pits were located within 300 feet of the tank that was 

being cleaned. After the sludge settled in the pits, it was covered with three to four feet of soil (A.T. 

Keamey, Inc., 1988). 

The 1988 RFA report indicates a start date of 1940 instead of 1948 as noted in the 1984 IAS report. 

The VSI team was unable to locate the buried pits during their inspection and the pits remained 

unlocateable in 1993. 

Previous Findings: In 1988, ESE performed two rounds of verification sampling at this SWMU. 

Six sediment samples were collected during each round of sampling (Technical Review Committee 

Meeting Minutes, 1989). According to ESE, oil and grease were detected in each round, but levels 

were not significant when shipping activities in the area were considered. Lead was also detected 

in both rounds, but not in significant levels (Technical Review Committee Meeting Minutes, 1989). 

Low levels of volatile organic compounds were detected in Round 2, but not in Round 1. Twelve 

surface water samples were also collected. Two of the six Round 1 samples indicated low levels of 

oil and grease. Oil and grease were not detected in any Round 2 surface water samples. Low levels 

of lead were detected in all Round 2 surface water samples. Eleven wells were sampled during each 

round (Technical Review Committee Meeting Minutes, 1989). During Round 1, four wells 

contained significant levels of fuel-derived organic constituents. During Round 2, only two of the 

four wells continued to show significant fuel-derived organic constituents. 
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Surrounding Pouulation/Topographv: This SWMU consists of eight fuel storage tanks. Tanks 212 

through 215 are located on a hilltop about 4,000 feet southeast of tanks 212 through 215 north of 

Forrestal Drive (NEESA, 1984). The area is isolated, access is limited due to a locking gate. 

3.3.8 SWMU 11 - Old Power Plant/Building 38 (IR Site 16) 

Potential Hazards: Contact with potentially-contaminated soil, sediment, and possibly cement. 

Description/Observations: According to the 1984 RFA report, Building 38 was a 60-megawatt steam 

turbine facility that generated power from the early 1940s through 1949. The facility used Bunker 

C fuel, which was stored in two 50,000-gallon reinforced concrete tanks located directly northwest 

of the building. (NEESA, 1984). In the 1979s Bunker C fuel was observed in manholes near 

Building 38 during heavy rainfalls. Bunker C fuel was also discharged to the enlisted beach through 

the old cooling water outlet for the power plant (NEESA, 1984). 

The 1988 RFA report states that this SWMU is Toxic Substance Control Act (TSCA) regulated. 

This was told to the WI team by a facility representative. Located inside Building 38 is a cyclone 

fence which surrounds a curbed 8-inch concrete pad. PCB-contaminated items ((e.g., old 

transformers and full 55gallon drums) are temporarily stored on the concrete pad inside the cyclone 

fence (A.T. Kearney, Inc., 1988). A Defense Reutilization and Marketing Office (DRMO) contractor 

disposes these items. The VSI team observed drums that they believed to contain PCB-contaminated 

soil outside the cyclone fence. The VSI team also observed oil contaminated sorbent inside the fence 

on the concrete pad (NEESA, 1984). A facility representative told the VSI team that the oil spill 

inside the fence was from a non-PCB transformer (60 ppm PCBs) and that laboratory results were 

pending regarding the contents of the drums located outside of the fence (NEESA, 1984). 

Previous Findings: In 1988, ESE produced a Remedial Action Alternative Analysis Report. ESE 

collected 38 soil samples from the site (9 in Round 1 and 29 in Round 2). These samples were 

analyzed for PCBs, oil and grease, volatile organic compounds (VOCs), ethylene dibromidle (EDB), 

xylenes, methyl ethyl ketone (MEK), and methyl isobutyl ketone (MIBK or MIK). In Round 2, an 

EP toxicity test for lead was completed. The analytical results indicated the presence of PCB and 

lead contamination at the site. Lead concentrations were less than the EP toxicity standardi for lead. 

3-9 



Other constituents detected, but not at levels of concern, were MEK as well as oil and grease 

(Technical Review Committee Meeting Minutes, 1989). 

In 1992, Versar prepared a Remedial Investigation/Feasibility Study for this site. During their 

investigation, Versar collected numerous surface water, sediment, soil, wipe and chip samples. 

Seven surface water and six sediment samples were collected from this SWMU during the 

Supplemental Investigation (Baker, 1993). Organic contaminants were detected in both media. 

Surrounding. Population/Touorrranhv: Area around building is essentially level but uncovered 

caissons are present. The building is vacant but personnel pass by building daily in route to the base 

landfill. 

3.3.9 SWMU 12 - Fire Training Pit Oil/Water Separator 

Potential Hazards: Contact with potentially-contaminated soil. 

^. 

Description/Observations: This SWMU began operations in 1983; however, the 1984 IAS report 

does not address this SWMU. The first mention of this SWMU is in the 1988 RFA report. 

According to the RFA, the fire training pit oil/water separator is an inground concrete tank that 

measures approximately 7 feet x 30 feet x 10 feet deep. Waste oils are burned at the Fire Training 

Pit during training exercises, the excess of which is collected in the oil/water separator. Water from 

this unit is pumped to the Sewer Drainage System (SWMU 38) to be processed by one of the Naval 

Station wastewater treatment plants. Oils from this unit are pumped back into the Fire Training Pit 

(SWMU 14). The VSI team observed a ground level opening that was covered by heavy grating. 

The VSI team also noted an area of dead grass, adjacent to the oil/water separator, and oil stains on 

the curbing and guardrail uprights (A.T. Keamey, Inc., 1988). 

No evidence of releases was seen during the 1993 RFA reinspection (TRC, 1993). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. ..-b.+ 
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Surrounding Pouulation/Tonograuhv: The SWMU is located in a flat, maintained, grassy area 

approximately 300 feet from the Fire Department. 

33.10 SWMU 13 - Old Pest Control Shop/Buiiding 258 (IR Site 18) 

Potential Hazards: Contact with potentially-contaminated soils. 

Descriution/Observations: This SWMU comprises IR Site 18. The IAS report describes this SWMU 

as the following: 

0 The pest control shop was located at Building 258 from the late 1950s through 1983. 

Pesticides were stored in Building 258 and also on the parking apron. In 1976, a 55 

gallon drum of Malathion, which was stored outside the building, ruptured and the 

contents spilled onto the ground, eventually washing into the drainage ditch in back 

of the building. This same ditch received rinse waters from the cleaning of pesticide 

equipment over a storm drain which discharged to the ditch. Excess pesticides were 

also poured into this ditch. Past environmental engineering surveys cite numerous 

aquatic kills due to pesticides entering the ditch. The area surrounding the building 

is devoid of vegetation, although the drainage ditch does not show any signs of 

stressed vegetation. 

0 Pesticides used in the past include DDT, Paris Green, maldane, malathion, and 

chlordane. There is no information available, either from records or interviewees, 

regarding the amounts or concentrations of the pesticides used (NEESA, 1.984). 

In 1988, a BFA was performed at this SWMU. The VSI team noted that a faint but discernible 

pesticide odor was present behind the building and inside what was then the Diving Club pump 

room. They did not observe any signs of stressed vegetation. The president of the diving club, Mr. 

Seufert, reported to the VSI team that club members had decontaminated the inside of the building 

before occupying it. According to Mr. Seufert, decontamination involved washing the inside walls 

and floor with bleach before sealing with a vinyl coating. The meeting room was then tiled, but the 

pump room was not (A.T. Kearney, Inc., 1988). 
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Previous Findings: In 1988, ESE performed two rounds of verification sampling. Fifteen soil 

samples were collected in Round 1 and analyzed for pesticides at this site. Several pesticides, 

including chlordane were detected in the surficial soils in the area adjacent to Building 258. In 

addition, eight sediment samples were collected at this site (two in Round 1 and six in Round 2) and 

analyzed for pesticides. Chlordane and other pesticides were detected in the sediment samples 

collected from the drainage ditch which conveys storm water runoff from the site. A total of eight 

surface water samples were also collected at this site (two in Round 1 and six in Round 2) and 

analyzed for pesticides. Chlordane and other pesticides were detected in the surface water samples 

collected from the drainage ditch which conveys storm water runoff. Three shallow monitoring wells 

were installed at the site and groundwater samples were collected in Round 2. Groundwater samples 

were analyzed for pesticides. A low concentration of DDD (0.0017 ,@L) was detected in one of the 

three monitoring wells at the site (Technical Review Committee Meeting Minutes, 1989). 

- 

Since the 1988 RFA, the building has been demolished. The RFA reinspection of the site found no 

visible signs of releases (TRC, 1993). 

Six groundwater, 11 soil, one surface water and one sediment sample were collected from this 

SWMU during the Supplemental Investigation (Baker, 1993) organic contaminants (i.e., DDT series 

and chlordane series) were detected in all media. A risk assessment conducted as part of the 

.̂ 

Supplemental Investigation indicated that there is no threat to human health or the environment 

associated with these media. 

Surrounding Ponulation/Topograph>hlv: Area is unpopulated with essentially even terrain with 

drainage ditches along the road side. 

33.11 SWMU 14 - Fire Trailing Pit Area (IR Site 17) 

Potential Hazards: Contact with potentially-contaminated soil. 

Description/Observations: This SWMU comprises IR Site 17. The IAS report indicated the 

following about SWMU 14: 
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0 The crash crew training area was operated by the Air Operations Department from 

early 1960s through 1983. 

0 Two unlined pits were used in the past for fire fighting training. The first pit, which 

was approximately 40 feet in diameter, was used from the early 1960s through the 

beginning of 1983. Assuming 20 years of operation, about 120,000 gallons of waste 

solvents, fuels, and oils were placed in the pits and set on fire for fire: fighting 

training. Also burned were wood, trash, plastic, fuel filter elements, oily rags, and 

other debris. The fires were extinguished using aqueous film-forming foam (AFFF) 

and potassium bicarbonate (Purple K), Past aerial photographs show drainage from 

this pit to the ditch along the runway shoulder. The new fire training pit was built at 

the same location as the old pit. When the new pit was built, all of the oil-stained, 

contaminated soil was excavated and most likely disposed of in the base landfill. 

0 The second pit was used temporarily during the construction of the new fire training 

pit in 1983. This unlined gravel pit has a diameter of 200 feet and Iwas used 

approximately six times. Approximately 3,000 gallons of waste fuel, oil, and 

solvents were burned in this area. Only small amounts of fuel were allowed to soak 

into the ground (NEESA, 1984). 

In 1988, a RFA inspection was performed at this SWMU. During the inspection, the WI team 

observed that within the concrete curbing of the pit was a metal structure (what appeared to be the 

tank from a railroad tank car and large pieces of scrap metal) underlain by a layer of bricks which 

rested on the concrete lining. The metal structure, rocks and concrete curbing were completely 

black. Immediately adjacent to the pit was an area of darkly stained soil measuring approximately 

40 feet by 100 feet. Vegetation was observed to be growing in the stained area adjacent to the pit 

(A-T. Kearney, Inc., 1988). 

The 1993 RFA reinspection found conditions similar to those seen in 1988 (TRC, 1993). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 
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Surrounding Ponulation/Tonogranhv: The Fire Department is located approximately 500 feet from 

the SWMU. The surrounding area is relatively flat with mowed grass around the unit and dense 

foliage within 200 feet. Operational runways and taxiways pass near the site. 

3.3.12 SWMU 23 - Oil Spill Separator Tanks 

Potential Hazards: Contact with potentially-contaminated soil. 

Descrintion/Observations: Located approximately 100 feet inshore from the fuel pier are three oil 

spill separator tanks which process waste pumped in from the Ships Waste Off-load Barges (SWMU 

22). The oil spill separator tanks are large steel boxes that are underlain by a concrete pad with an 

&inch curb (A.T. Keamey, Inc., 1988). Each box has a pipe that extends out laterally from the 

bottom. 

After the water settles to the bottom of the tank, a valve on the pipe is opened, and the contents are 

allowed to spill out until all the water has been removed. The separated oil is then transferred to the 

Oil Spill Oil/Water Separator (SWMU 24). This added process of separation is necessary because 

the majority of liquid pumped up by Donuts (SWMU 21) and SWOBs (SWMU 22) consists of sea 

water. Each oil spill separator tank is constructed of steel and, according to facility representatives, 

has a 2,000-gallon capacity (A.T. Keamey, Inc., 1988). 

The VSI team noted black staining on the concrete pad, curbing and areas of asphalt around the 

SWMUs both in 1988 and during the 1993 RFA reinspection (TRC, 1993). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Ponulatioflonographv: The tanks are located near the harbor pier immediately 

adjacent to the oil spill response building. A crew works in the general vicinity. 
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3.3.13 SWMU 24 - Oil Spill Oil/Water Separator and Adjoining Pad 

Potential Hazards: Contact with potentially-contaminated soil. 

Description/Observations: According to the 1988 RFA report, the oil spill oil/water separator is a 

below ground structure built of concrete with steel grating covering the top at ground level (A.T. 

Kearney, Inc., 1988). Facility representatives reported to the VSI team that the oil/water separator 

has a capacity of 1,500 gallons. This unit receives discharge from the Oil Spill Separator Tanks 

(SWMU 23). After separation, the waste oil is removed by DRMO. The final disposal of 

wastewater was not determined by the VSI team (A.T. Kearney, Inc., 1988). The VSI team also did 

not determine if an overflow control device existed at this SWMU. They did not observe any sign 

of a release at the time of the VSI. 

Minor staining around the edge of the separator was observed during the 1993 RFA reinspection 

(TRC, 1993). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Pouulation/Topograohv: The separator is on the harbor pier immediately adjacent to 

the oil spill response building which is actively manned. 

3.3.14 SWMU 25 - DRMO Storage Yard 

Potential Hazards: Contact with potentially-contaminated soil. 

Description/Observations: This unit is an area measuring approximately 4.0 feet x 100 feet and is 

located immediately adjacent to the Ignitable Storage Facility (SWMU 18) (A.T. Kearney, Inc., 

1988). In 1988, a facility representative stated to the VSI team that this unit was used for hazardous 

waste storage prior to the use of the Ignitable Storage Facility (SWMU 18) and DRMO Hktzardous 

Waste Storage Facility (SWMU 17) (A.T. Kearney, Inc., 1988). A facility representative told the 

VSI team that this SWMU was being used to store hazardous materials at the time of the inspection. 
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Evidence of past release was observed during the VSI. Several oil stains, the largest measuring 

approximately 20 feet in diameter, were observed (A.T. Keamey, Inc., 1988). 

During the 1993 RFA reinspection, the area could not be accurately located but may coincide with 

an area is now used as storage of raw material (TRC, 1993). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Ponulatiotiopography: The yard is relatively flat, graveled area behind the DRMO 

building. Frequent vehicular and personnel traffic is present. 

33.15 SWMU 26 - Building 544 Area 

Potential Hazards: Contact with potentially-contaminated soil. 

Descrintion/Observations: This SWMU is comprised of approximately twenty-five 30-gallon drums, 

some of which had polyethylene liners (A.T. Keamey, Inc., 1988). The 1988 RFA report indicates 

that these drums were located behind Building 544 and were surrounded by thick brush (A.T. 

Keamey, Inc., 1988). The VSI team noted that some of the drums contained engine lubricating oil, 

and that one of the labels had the number 91.50-231-6654 stamped on it (A.T. Keamey, Inc., 1988). 

The VSI team could not identify the contents in all of the drums because not all of the drums were 

labeled. The VSI team also observed a tar-like substance leaking onto the ground (A.T. Keamey, 

Inc., 1988). 

In 1992, the Navy conducted a site inspection of this SWMU. The site has changed since the 1988 

RFA was issued. Building 544 had been demolished (in approximately 1990). The concrete 

foundation of Building 544 remains. The drums had been removed. No evidence of stained soil was 

observed during the 1993 RFA reinspection (TRC, 1993); however, it is possible that the incorrect 

area was examined. 
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Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Populatioflopographv: The jungle abuts two sides of the area while the remaining 

two sides are comprised of flat contractor lay-down yard. Transient contractor personnel are 

common. 

33.16 SWMU 31- Waste Oil Collection Area/Buildings 31 and 2022 (IR Site 10) 

Potential Hazards: Contact with potentially-contaminated soil and groundwater. 

Descrintion/Observations: This SWMU is part of IR Site 10. According to the 1988 RFA, the 

Transportation Shop services Public Works Department vehicles inside Building 3 1 and in the yard 

just north of the building. Approximately 30 yards from the Transportation Shop warehouse is a 

concrete pad used for the temporary storage of %-gallon waste oil drums, although none were 

present at the time of the VSI. A 6-inch concrete curb surrounds the pad which measures 

approximately 13 feet by 20 feet. A steel drainage pipe with a broken valve is set into the curbing, 

and at the time of the 1988 VSI, was in the open position. The yard surrounding this unit is asphalt. 

No leakage was evident at the time of the VSI; however, with the drain pipe valve broken in the open 

position any spills on the concrete pad would flow directly onto the Public Works Department yard 

(A.T. Keamey, Inc., 1988). 

The 1984 IAS report does not specifically discuss SWMU 3 1 but discusses Building 3 1. According 

to the IAS report, the area arotmd Building 3 1 was used for open storage of drummed material. The 

IAS report noted the following: 

0 Near Building 31 approximately 50 drums were found within the vegetation 

bordering the north side of Building 3 1 transportation lot. Most of the drums are full 

to partially full of unknown contents. The Public Works Department attempted to 

remove some of these drums; however, the condition of the drums resulted in massive 

leakage. The spill contaminated a flatbed truck before running onto the ground, 

staining an approximately lo-foot-diameter circle of soil. An extremely strong 

3-17 



creosote or solvent odor was present. These drums and the spill can be easily 

accessed by base personnel. The spilled material was identified by the Navy as /c 

asphalt, and will be sent to Defense Property Disposal Office (DPDO) for sale or 

reuse. Three drums were not identified and are being held (NEESA, 1984). 

Previous Findings: In 1988, ESE performed two rounds of verification sampling for IR Site 10 

(SWMUs 31 and 32, and AOC B). Groundwater samples were collected from eight wells. The 

results of the analyses indicated that presence of low levels of organic compounds and the presence 

of some metals at levels that exceeded primary drinking water standards and ambient water quality 

criteria. 

The pad was in full use in 1993 (during the RFA reinspection) and heavy staining both on the pad 

and around the perimeter was present (TRC, 1993). 

Eight soil samples were collected from IR Site 10 during the Supplemental Investigation (Baker, 

1993). Organic contaminants were present in trace concentrations. A risk assessment conducted as 

part of the Supplemental Investigation indicated that there is no threat to human health or the 

environment associated with this media. 

Surrounding Pouulatiom’Tonoarauhv: Various occupied buildings surround this area with intense 

vehicular activity within the fenced areas. Overall the area is level. 

3.3.17 SWMU 32 - PWD Storage Yard/Battery Collection Area/Building 31 (JR Site 10) 

. .  Potential Hazards: Contact with potentially-contaminated soil and groundwater. 

Descrintion/Observations: This SWMU is part of IR Site 10. It consists of a number of batteries that 

were stored on the bed of a truck and on a pallet on the ground. This SWMU is located 

approximately 100 yards northeast of the transportation shop warehouse. The 1988 VSI team noted 

that several dozen batteries were in various stages of decay, but that none of the batteries were 

corroded to the point of leakage. Most, according to the VSI team, appeared to contain electrolyte. 

The VSI did not observe any evidence of release. 

-. 
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The 1984 IAS report does not address SWMU 32 specifically, but instead discusses general site 

conditions around Buildings 25 and 3 1. The 1984 report notes the following: 

0 Building 25 was used from 1951 until the structure collapsed in 1979 by tlhe Public 

Works Supply Department for temporary storage of materials to be turned over to 

DPDO. According to aerial photographs, the entire area around the building was 

used for open storage of drummed material from at least 1957. 

0 The entire area in and around the collapsed building is overgrown with vegetation, 

although historical aerial photographs show the area to be relatively free of vegetation 

other than ground cover through 1977. Materials found in and around Building 25 

included 20 to 25 apparently empty to partially filled 55-gallon drums; ten to fifteen 

5-gallon pails; office furniture; mechanical devices; construction rubble; industrial 

gas cylinders; asbestos sheeting; fiberglass buoys; and transformers. 

0 Of particular interest were the 5-gallon pails, the drums, and a large transformer 

found at the collapsed building. The 5-gallon pails had become corroded, exposing 

a substance similar to that found at the Langley Drive site. The compound has a 

green-colored crust about l/2-inch thick, encasing a white material with the 

consistency of semi-dry plaster. A large transformer is lying on its side at the east 

comer of the building. No evidence of oil leakage was apparent. 

0 Material was also found along the various access roads and consisted of drums, office 

furniture, asbestos, rubber, and a pole-mounted transformer from whiclh oil has 

,leaked. Some of these areas exhibited stressed vegetation. There are several other 

areas of disposed material (about five acres) between the access routes. A 1957 

photograph was taken by a tenant. Activity shows that the area around Building 145 

was used as a general storage area for several hundred drums. During the IAS team’s 

overflight, CONEX containers were also found in a clearing at this area. 

Previous Findings: In 1988, ESE performed two rounds of verification sampling for IR Site 10 

(SWMUs 3 1 and 32, and AOC B). Groundwater samples were collected from eight wells. The 

results of the analyses indicated that presence of low levels of organic compounds and the presence 
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of some metals at levels that exceeded primary drinking water standards and ambient water quality 

criteria. 

Eight soil samples were collected from IR Site 10 during the Supplemental Investigation (Baker, 

1993). Organic contaminants were present in trace concentrations. A risk assessment conducted as 

part of the Supplemental Investigation indicated that there is no threat to human health or the 

environment associated with this media. 

Surrounding Population/TooograDhv: Various occupied buildings surround this area with some 

activity within the fenced areas. Overall the area is level with smaller areas of uneven terrain. 

3.3.18 SWMU 37 - Waste Oil Storage Area/Building 200 

Potential Hazards: Contact with potentially-contaminated soil. 

Description/Observations: According to the 1988 RFA, this unit consisted of nineteen %-gallon 

drums resting on wooden pallets, situated on a raised, cnvered concrete pad behind Hanger 200. The 

drums were observed by the VSI team to contain waste gasoline and lubricating oil from Aircraft 

Intermediate Maintenance Department (AlMD) operations. 

-. 

During the 1988 VSI, minor oil stains were observed on the concrete pad, and a minor area on the 

nearby grass was observed to have stressed vegetation (A.T. Kearney, Inc., 1988). 

Previous Findings: In 1988, ESE performed two rounds of verification sampling and analysis. 

One soil sample was collected as a background sample in Round 1. This sample was analyzed for 

oil and grease, lead, VOA, xylene, MEK, and EDB. Elevated levels of oil and grease (8.21 mg/kg) 

were detected in this soil sample. 

A total of six sediment samples were collected for Site 8 (3 samples during each round). Oil and 

grease levels ranged from 69-4740 mg/kg. 
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A total of eight surface waters were collected from Site 8 during both Rounds. Three were collected 

in Round 1 and five during Round 2. Significant levels of oil and grease (ranging from 5 to 102 

pg/L) were found in Round 1 samples. Oil and grease were not detected in Round ;! samples 

(Technical Review Committee Meeting Minutes, 1989). 

During the 1993 RFA reinspection, the area was found to be well managed. A minor area of stressed 

vegetation was seen at the rear of the unit. Fresh soil from the area yielded measurable organic 

vapors (TRC, 1993). 

Surrounding PoDulation/TopograDhv: This SWMU is located at the edge of the paved aircraft apron 

near Building 200. Frequent, short duration, activity occurs here related to hazardous waste 

management. 

3.3.19 SWMIJ 39 - Building 31WFormer Battery Drain Area 

Potential Hazards: Contact with potentially-contaminated soil. 

DescriDtionlObservations: According to the 1988 RFA, this unit consists of a storage building and 

covered battery drainage area. This building stores waste batteries and battery acid that are wastes 

generated by Naval Mobile Construction Battalion (NMCB or “Seabeds”) operations. The metal 

battery drain tank (shaped like a funnel) is underlain by a curbed concrete pad. Battery contents are 

poured into the drain tank and the battery acid is caught below in a container. The curbing around 

the pad is cracked and stained, indicating that there have potentially been past releases to the soil 

(A.T. Keamey, Inc., 1988). 

The Navy, during a site visit in March 1992, observed no visible signs of release to the soils. This 

area is no longer used for storage of spent batteries. 

The area is no longer used for battery storage according to the 1993 RFA reinspection. It is now 

employed to store flammable materials. The original pad could not be found (TRC, 1993). 
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Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 
_-.. 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Populatioflonogranhv: The pad occupied a portion of the flat, graveled, seabee yard. 

Pedestrian and vehicular traffic is common. 

33.20 SWMU 46 - Pole Storage Yard Covered Pad 

Potential Hazards: Contact with potentially-contaminated soil and cement. 

Descriution/Observations: According to the 1988 RFA report, this unit was cited in the Navy 

Assessment and Control of Installation Pollutants (NACIP) Program report as a Public Works 

Department hazardous waste storage area that had been used to store transformers and 55-gallon 

drums of PCB-contaminated material. The NACIP report further stated that the area showed 

evidence of oil spillage. A facility representative confirmed that this unit had formerly been used 

to store transformers during the 1988 VSI. The VST team observed that this unit was a covered 

concrete pad, and that it was used for the storage of products including insulators, telephone poles, 

small cardboard boxes of electrical equipment, and several full 5-gallon pails, one marked as 

electrical lubricant. The VSI team also noted that the unit was surrounded by a cyclone fence. 

Telephone poles were piled near the entrance. No evidence of release was observed by the VSI team 

(A.T. Keamey, Inc., 1988). 

._ 

During the 1993 RPA reinspection, the pad was observed to be clean with only some wire present 

(TRC, 1993). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Population/Topography: Unknown 
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3321 SWMU 51- New AIMD Storage Pad/Building 379 

Potential Hazards: Contact with potentially-contaminated soil. 

Descrintion/Observations: SWMU 51 consists of a curbed concrete storage pad located outside 

Building 379. This storage pad is roofed and enclosed with a cyclone fence. It was first identified 

during the 1993 RFA reinspection, and is presently utilized by the AIMD facilities in place of 

SWMU 33. Also present at this SWMU is a 200-gallon tank which touches the storage piad, but is 

outside the curbed area. The entire pad area is surrounded by asphalt pavement. Oil stains were 

observed emanating from two drain valves in the curb surrounding this pad, and from the 2OO-gallon 

tank located outside the pad curb (TRC, 1993). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Pouulatio&Toponraphy: The flat pad is constructed on the edge of the hanger apron. 

Periodic waste management activities occur here. 

3.3.22 AOC B - Building 25 (IR Site 10) 

Potential Hazards: Contact with potentially-contaminated soil and groundwater. 

Description/Observations: This AOC is part of IR Site 10. The 1984 IAS report noted the 

following: 

0 Building 25 was used from 1951 until the structure collapsed in 1979 by the Public 

Works Supply Department for temporary storage of materials to be turned over to 

DPDO. The entire area around the building was used for open storage of drummed 

material from at least 1957, according to aerial photographs. 
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l The entire area in and around the collapsed building is overgrown with vegetation, 
,-.. 

although historical aerial photographs show the area to be relatively free of vegetation 

other than ground cover through 1977. 

.o Materials found in and around Building 25 include 20 to 25 apparently empty to 

partially filled 55-gallon drums; 10 to 15 5-gallon pails; office furniture; mechanical 

devices; construction rubble; industrial gas cylinders; asbestos sheeting; fiberglass 

buoys; and transformers. 

l Of particular interest are the 5-gallon pails, the drums, and a large transformer found 

at the collapsed building. The compound has a green-colored crust about l/2-inch 

thick, encasing a white material with the consistency of semi-dry plaster. A large 

transformer is lying on its side at the east corner of the building. No evidence of oil 

leakage was apparent (NEESA, 1984). 

The 1988 RFA VSI team observed that Building 25 had collapsed. They also noted the following: 

-_ 

0 It appeared that the majority of material stored there consisted of old clothing, empty 

wooden boxes and small empty shells. No sign of release was noted during the VSI; 

however, it is possible that some amount of material was completely covered by vines 

and could not be observed during the VSI (A.T. Keamey, Inc., 1988). 

Previous Findings: Eight soil samples were collected from IR Site 10 during the Supplemental 

Investigation (Baker, 1993). Organic contaminants were present in trace concentrations. A risk 

assessment conducted as part of the Supplemental Investigation indicated that there is no threat to 

human health or the environment associated with this media. 

Surrounding Populatioflonoarauhv: This flat area is presently used as a material/equipment storage 

area for the Army National Guard. 
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3.333 AOC C - Transformer Storage Pad 

Potential Hazards: Contact with potentially-contaminated soil. 

Description/Observations: The 1988 RFA report describes this AOC as follows: 

0 This AOC is comprised of two raised concrete pads that, at the time of the VSI, were 

used for storage of transformers. During the VSI, 40 transformers were observed to 

be stored on the storage pad to the south, which measured approximately 20 feet x 50 

feet. This pad was covered by tipped canvas stretched over a wooden frame. The 

north pad was uncovered and contained at least 25 transformers and :20 to 40 

batteries. The products stored at this unit were in good condition. Standing oil inside 

the north pad and release to the soil through a crack in the concrete were observed. 

Transformers of various sixes were scattered around both the south pad and the north 

concrete pad. 

The 1993 WA reinspection indicated that the site remains as found in 1988 except more 

transformers are present (TRC, 1993). Site representatives indicated that transformer removal was 

imminent (within 30 days). 

Previous Findings: Not Available. Note: The SHSO and Site Manager will perform a 

reconnaissance of this area prior to initiating investigative activities, and review safety concerns with 

site personnel during the pre-entry briefing. 

Surrounding Population/Tonograuhv: The SWMU occupies a flat area behind the print shop. 

Minimal activity occurs near the pads. 

3.4 Hazard Evaluation 

The pre-entry briefing and subsequent safety meetings will serve to address the hazards particular 

to a SWMU or AOC, such as sloping ground, uneven terrain, etc. If new hazards are identified, the 

SHSO will then add them to the HASP in the field along with the date of modification. Additionally, 

site personnel are expected to follow “safe” work practices as described in this HASP. 
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Given the information provided in Section 3.3, a hazard evaluation can be performed. In the next 

five subsections, this evaluation will discuss the chemical, physical, radiation, environmental and 

task-specific hazards associated with the RFI at NSRR. A summary of the hazard evaluation is 

provided in Section 3.4.6. 

3.4.1 Chemical Hazards 

Hazardous chemicals can be absorbed into the body through various pathways. These pathways 

include: 

0 Inhalation of vapors, gases, or particulates. 

0 Ingestion of contaminated particulates from hand-to-mouth contact. 

a Dermal and eye contact from direct, unprotected contact. 

0 Absorption through the eye or skin from exposure to concentrations in the air. 

The chemical exposure potential for personnel working at NSRR is expected to relate directly to the 

chemicals identified from analytical analyses provided from previous sampling investigations and/or 

the chemicals or materials that were documented to be present at each SWMU or AOC. For those 

chemicals detected during previous sampling investigations, the chemical/physical properties and 

health hazards/routes of entry have been provided in Tables 3-l and 3-2, respectively. Additionally, 

Chemical/Material Data Sheets are included in Attachment B. 

Those materials that were documented to be present at each area under investigation that were either 

used, stored, or processed at a SWMU or AOC, are listed below. If available, a Chemical/Material 

Data Sheet has been provided in Attachment C. Those materials that do not have a 

Chemical/Material Data Sheet will have an asterisk (*) next to them. 

0 Polychlorinated Biphenyls (SWMUs 3,32,46 and AOCs B, C) 

0 Otto Fuel II (SWMU 3) 

0 Agentine (SWMU 3)* 

0 Asbestos (SWMUs 3,32 and AOC B) 

0 Super Tropical Bleach (SWMU 3)” 

0 Paint/Adhesives (SWMU 6)” 
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Diesel Fuel (SWMU 30) 

Bunker C Fuel (SWMU 11) 

Aviation Gas (AVGAS) ( SWMUs 9,37) 

Waste Oils (SWMUs 12, 14,23-26,31,37)* 

Waste Solvents/Fuels (SWMUs 14,23-26,3 1)” 

Spent Batteries/Battery Acid (SWMUs 32,39) 

Scrap Metal (SWMU 1,2,5,6, 16) 

Inert Ordnance (SWMU 1 and 3) 

The material not having MSDSs available generally fall into groups of chemicals. The groups of 

chemicals include: 

0 Paints/Adhesives 

0 Waste Solvents/Fuels 

0 Spent Batteries/Battery Acid 

a Waste Oils 

The following provides a summary of the general hazards from each of these chemical groups. 

Paint/Adhesives 

There are various kinds of paints and adhesives. Generally the main health concern is from volatile 

organic compounds. The physical hazards associated with this group is flammability. A wide range 

of overexposure symptoms exists from the volatile organic compounds including; mucous membrane 

irritation, coughing, nausea and vomiting, dizziness, confusion, and unconsciousness. 

Waste Solvents/Fuels 

The greatest physical hazards associated with many solvents is a result of their flammability. 

Solvents may cause dermatitis and dry skin (with prolonged exposure), and are poisonous if ingested. 

Inhalation causes narcosis, a feeling of light-headedness, dizziness or euphoria, as well as headaches 

and nausea. Long-term exposure from ingestion or inhalation can lead to kidney and liver damage. 
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Contact with the lighter fuels causes rapid drying of the skin, leading to chapping, cracked skin, and 

dermatitis. The vapors are irritating to the eyes, nose, and throat. Inhalation leads to dizziness, 

nausea, and headaches. Ingestion is poisonous, and causes damage to the central nervous system, 

kidneys, and liver. 

Spent Batteries/Batterv Acid 

Skin and eyes can be burned from direct contact with acid. Inhaled acid fumes can bum the 

respiratory tract, including the mouth, nose, throat, and lungs. Lungs burned with acid fumes often 

develop pulmonary edema, a condition in which the lungs fill with fluid, making breathing difficult. 

Waste Oils 

Waste oils will cause skin irritation from prolonged contact. The waste oils are generally toxic if 

ingested. The physical hazard associated with oil is due to combustibility. 

Due to the nature of the activities conducted at SWMU 14 (i.e., burning/incineration of chemical 

wastes), dioxins (namely TCDD) may be present. TCDD is immobile in contaminated soil and may 

be retained for years, therefore, extra precautions shall be taken at this SWMU to avoid contact with 

potentially-contaminated soils. 

---. 

For SWMU 5 1, data is incomplete as to the hazardous materials that may be present. 

The data presented in a chemical/material data sheet reflects the chemical and toxicological 

properties of the specific compound in a pure, non-diluted state. As such, when these compounds 

are detected in environmental media (i.e, soil, groundwater, sediment, and surface water), the hazards 

are anticipated to be substantially less than those associated with exposure to “pure” compounds. 

The data presented in these data sheets will, therefore, be utilized as reference information when 

questions arise as to a constituents’ chemical and toxicological property or measures for emergency 

response. ., 
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3.4.2 Physical Hazards 

Physical hazards that are potential concerns for NSRR are discussed in the subsections below. 

3.4.2.1 Confined Snace Entrv 

Confined space entry is not anticipated during activities to be conducted at NSRR, therefore, 

confined space entry procedures have not been provided. However, should circumstances arise that 

may require entry into a confined space, the PHSO will be contacted and entry-specific procedures 

according to 29 CFR 1910.146 will be provided at that time. 

3.4.2.2 Thermal Stress 

Heat stress is a serious concern for the various work activities. Provisions for monitoring of heat 

stress are outlined in Attachment A - Baker Safety SOPS. 

3.4.2.3 Noise 

Elevated noise levels may be produced during drilling and other heavy equipment operations, as well 

as “airfield” traffic; therefore, hearing protection may be required during certain operatio,ns and/or 

in certain locations. The SHSO is responsible for making this determination based on past 

experience with the size and type of equipment being used and the location of sampling relative to 

air traffic. 

3.4.2.4 Exnlosion and Fire 

In general, the following items present potential explosion or fire hazards and will be monitored 

closely as they pertain to each area under investigation: 

0 Explosion and fire resulting from: 

b Heavy equipment malfunction 

b Penetration into underground utility/service lines (gas, electric, fuel) 

l Ignition of trapped flammable vapors 
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b Vehicular accidents 

b Puncturing of drums or containers during drilling operations 

Provisions for monitoring for potential fire/explosive conditions may include the use of an 

oxygen/combustible gas meter (as indicated in Section 5.2) and the performance of utility checks 

prior’ to conducting intrusive activities. As additional concerns are identified, provisions for making 

changes to the HASP will be presented by the SHSO, as needed. 

3.4.2.5 

Underground utility clearance must be obtained before any intrusive activities are performed; this 

clearance will be provided by a representative for NSRR. If underground utilities are identified in 

these areas, the ground above the utility lines will be physically marked (e.g., spray paint or flags). 

Baker personnel will notify the base representatives at least five working days prior to intrusive 

activities to acquire a utility clearance. A minimum of a 24-inch tolerance zone must be used for 

underground utilities. 

The generally accepted uniform color code for underground utilities is as follows: 

0 Red - Electric power lines, cables, conduit and lighting cables 

0 Yellow - Gas, oil, steam, petroleum, or gaseous materials 

0 Orange - Communication, alarm or signal lines, cables or conduit 

0 Blue - Water, irrigation, and slurry lines 

l Green - Sewers and drain lines 

0 White - Proposed excavation 

Energized overhead electric lines may present a risk of electrocution. OSHA standards require that 

equipment maintain certain distances from power lines. For lines 0 to 50 kilovolts (kV), the 

minimum distance is 10 feet. Lines carrying over 50 kV require that equipment maintain 10 feet, 

plus an additional 0.4 inch for each 1 kV over 50. On very humid days or during episodes of rain, 

these distances will be doubled. 
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3.4.2.6 Heavy Eauiument 

One of the primary physical hazards on the site is associated with the use of heavy equipment, which 

includes the use of a drill rig or backhoe. Only operators trained, qualified, and authorized will be 

permitted to operate the heavy equipment. 

General hazards associated with the drill rig include moving parts, such as the auger andi cathead. 

Personnel must remain clear of moving parts and must avoid loose-fitting clothing that can become 

entangled in the moving parts. Personnel working near a drill rig must be aware of the location and 

operation of the emergency shut off devices. Personnel are to stand clear of the drill rig immediately 

prior to starting the engine. 

During backhoe operations, a “spotter” will be in place to direct the backhoe operator. Other 

personnel in the area, such as those conducting sampling, are to remain close together and in the line 

of sight of the operator. These personnel can proceed to the trenching/excavation area only when 

an “all clear” is given by the spotter and operator. Caution must be exercised in these worlk areas to 

avoid slips, trips, and falls. Personnel are not permitted to enter into any trenches. Any sampling 

conducted will be done from the bucket of the backhoe. Personnel must also avoid stepping/walking 

within 2 feet of the top of an excavation to avoid falling or causing the trench to collapse. Trenches 

are to be filled at the end of each event or, at a minimum, at the end of each day. 

Noise from the operation of the heavy equipment will limit verbal warning abilities. Hand signals 

will be prearranged between operators and personnel working in and around heavy equipment. 

Backup alarms must operate properly on the heavy equipment. 

The drilling subcontractor representatives are to provide any other cautions that need to be observed 

when working around this equipment during the HASP pre-entry briefing. 

3.4.2.7 Fall Hazards 

Due to the potential for steep slopes/uneven terrain and activities conducted around caissons at 

SWMU 11 and the oil/water separator at SWMU 12, fall hazards are a high concern for activities at 

NSRR. Therefore, the SHSO is responsible for assessing the hazard potential during each 
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SWMU/AOC walkthrough and discussing safety precautions during the pre-entry briefing. Where 

needed, each of these precautions will be added to the site HASP in the field. - 

3.4.2.8 

During soil intrusive activities at the three landfill areas an unexploded ordnance (UXO) 

subcontractor will be on-staff. The soil intrusive areas at the landfill sites will be cleared by the 

UXO subcontractor prior to the commencement of work. The UXO subcontractor will present all 

applicably standard operating procedures and safety guidelines during the HASP briefing. 

3.4.3 Radiation Hazards 

The use or disposal of radiological wastes or radioisotopes has not been documented at NSRR, 

therefore, a radiation survey meter will not be assigned for these activities. 

3.4.4 Environmental Hazards 

The following paragraphs identify the potential hazards associated with flora and fauna at NSRR. 

If additional concerns are identified, they will be added to this HASP. 

3.4.4.1 Hazardous Flora 

Incidence of contact by individuals to poisonous/thorny plants is high, especially during surface 

water and sediment sampling activities; therefore, bare skin should be covered (i.e., long pants and 

shirt, steel toe boots, leather or cotton gloves, safety glasses, and head protection) as much as 

practical when working in forested or densely vegetated areas. Personnel should avoid entering an 

area in the direct path of known poisonous flora; a secondary route should be selected. Care should 

also be taken when walking in such areas as uneven terrain or vines may present a tripping hazard. 

While attempting to cut into dense underbrush, hazards exist from the sharp machete and gas- 

powered weed cutter, therefore, care should be taken when using such devices. (Note: Hearing 

protection, steel toe boots, gloves, and safety glasses are required when using weed cutters.) All 

rashes and other injuries will be reported to the SHSO as soon as they are known. - 
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3.4.4.2 Hazardous Fauna 

Mosquitoes and sand flies pose a nuisance and physical hazard to field personnel; they distract 

workers, leading to accidents, and pose a physical threat by transmitting live microorganisms. Sand 

fly bites that are repeatedly scratched can cause secondary infections. Avoiding the use of perfumes 

and scented deodorants and donning light colored clothing is preferable. The use of Avon’s “Skin 

So Soft” or other insect repellent is encouraged and will be provided, as needed in the Baker Field 

Trailer. 

There is a potential to come in contact with other dangerous insects; these include centipedes, fire 

ants, bees, wasps, hornets, mites, fleas, and spiders. All personnel should perform “checks” on each 

other periodically and at the end of the work shift, especially when working in grassy or forested 

areas. All insect bites must be reported to the SHSO. 

There are no poisonous snakes indigenous to Puerto Rico, only nonpoisonous snakes such as the Boa 

Constrictor. Feral (wild) dogs and cats have been observed. 

Mongeese, rats, and mice have been documented to (potentially) carry rabies. There is some 

evidence that mongeese can be infected with the rabies virus in an attenuated form, allowing them 

to carry and spread the virus for considerable time before succumbing to the disease. Any observed 

unusual behavior by mongeese and other mammals must be reported. Signs of rabies can be 

characterized in two forms. Furious rabies exhibits agitation and viciousness followed by paralysis 

and death. Dumb rabies exhibits lethargy and paralytic symptoms followed by death. Behavioral 

indicators for both include fearlessness and change in nocturnal/diurnal rhythms. 

Working in wet or swampy areas unprotected shah not be allowed due to the presence of a variety 

of etiologic (disease-causing agents). Contact with surface water will be kept to a minimurn. There 

have been several incidents of infection by schistosomes (blood flukes) from contact with surface 

water. The aquatic snail vector, Australorbis Glabratus, transmits the schistosomes into surface 

waters, predominantly drainage ditches. Even momentary contact (especially in the presence of 

blisters, cuts, and open sores) with contaminated surface water is sufficient to acquire an infection. 

Accidental skin contact requires that the area be washed with isopropyl alcohol (as directed by 
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SHSO). Symptoms of infection are fever, diarrhea, itchy skin, and CNS damage. Schistosomiasis 
_- 

is hard to treat and, once established in its host, may remain for several years. 

Prior to initiating site activities, each individual shall be questioned as to any known sensitivities to 

\ the previously mentioned organisms or agents. 

3.4.5 Task-Specific Hazards 

Listed below are summaries for the hazards associated with each potential task for an area under 

investigation. Levels of protection outlined in Section 6.0 were selected based on this task-specific 

hazard identification, information obtained from previous investigations and site visits, and previous 

experience with similar investigations or activities. 

3.4.5.1 Task 1 - Sediment/Surface Water Samding (SWMUs/AOCs 3.6 and 11) 

Chemical 

- 

l Potential for contaminated material to be splashed onto body or in eyes. 

0 Ingestion of contaminated material from hand-to-mouth contact. 

l Inhalation of volatile constituents or volatile fraction of semivolatile constituents 

within the sediments or surface water. 

0 Absorption of constituents through the skin. 

Physical/Environmental 

0 Muscle strain from boring with hand auger. 

0 Sampling operations that occur from boats. These operations must comply with 

Baker’s Safety SOP for Safe Boat Operations. 

0 Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 

0 Skin irritation from contact with insects and vegetation. 

0 Interaction with native and feral (i.e., wild) animal life. 
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3.4.5.2 Task 2 - Land Surveving (SWMWAOCs 1.2,3,6,9.11.23,24,25,26, 31, 32.37, 

39.46.50.51. Cl 

Chemical 

0 Skin contact with potentially-contaminated soil. 

a Ingestion of contaminated material from hand-to-mouth contact. 

Physical/Environmental 

0 Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 

0 Skin irritation from contact with insects and vegetation. 

l interaction with native and feral animal life. 

3.4.5.3 

ChemicaI 

Task 3 - Surface Soil Sampling GWMUs/AOCs 12.14.23-26.3 1,37,39,46.50,5 1, 

Q 

Skin contact with potentially-contaminated soil. 

Ingestion of contaminated materials from hand-to-mouth contact. 

Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Absorption of constituents through the skin. 

Physical/Environmental 

0 Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 

0 Skin irritation from contact with insects and vegetation. 

0 Interaction with native and feral animal life. 

0 Muscle strain from boring with hand auger. 
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3.4.5.4 

Chemical 

Task 4 - Monitoring Well Installation (SWMUsIAOCs 1.2,3,6.9.31. B) 

Potentially-contaminated mud, soil, or water to be splashed onto body or in eyes. 

Ingestion of contaminated materials from hand-to-mouth contact. 

Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Absorption of constituents through the skin. 

Physical/Environmental 

Heavy objects landing on foot/toe or head. 

Elevated noise levels from heavy equipment operation. 

Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 

Skin irritation from contact with insects and vegetation. 

Overhead hazards from drill rig operations. 

Interaction with native and feral animal life. 

Contact with underground utility lines. 

Muscle strain from lifting hazards. 

3.4.5.5 Task 5 - Monitoring Well Develoument NVMUs/AoCs 1,2.3.6,9,31, B) 

Chemical 

0 Potential for groundwater to be splashed onto body or in eyes. 

Ingestion of contaminated materials from hand-to-mouth contact. 

Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

0 

0 

Physical/Environmental 

0 Slips/trips/falls - sloped, uneven terrain. 

0 Skin irritation from contact with insects and vegetation. 

0 Interaction with native and feral animal life. 
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3.4.5.6 Task 6 - Groundwater Samnline/Slug Test (SWMUsIAOCs 1.2,3,6,9,3 1.. 

Chemical 

0 Potential for contaminated water to be splashed onto body or in eyes. 

0 Ingestion of contaminated materials from hand-to-mouth contact. 

l Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants 

emitting from the well opening. 

Physical/Environmental 

,-, 

0 Skin irritation from contact with insects and vegetation. 

a Muscle strain from lifting bailers or removing slug. 

0 Cuts from using knives to cut bailer rope. 

0 Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 

0 Interaction with native and feral animal life. 

3.4.5.7 Task 7 - Soil Gas Survev (SWMWAOCs 14.26.32.37) 

Chemical 

0 Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

0 Ingestion of contaminated materials from hand-to-mouth contact. 

0 Skin contact with potentially-contaminated material. 

PhysicalEnvironmental 

0 Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 

0 Skin irritation from contact with insects and vegetation. 

0 Contact with underground utilities, fuel lines, etc. 

0 Interaction with native and feral animal life. 
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3.4.5.8 

Chemical 

Task 8 - Soil Boring-Samnlinrz GWMWAOCs 1,2.6,9. 11.3 1.32. B) 

Potential for contaminated mud, soil, or water to be splashed onto body or in eyes. 

Skin contact with potentially-contaminated soil. 

Ingestion of potentially-contaminated soils from hand-to-mouth contact. 

Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Physical/Environmental 

3.4.5.9 Task 10 - Test Pit/Trenching (SWMU 111. 

Chemical 

0 Skin contact with contaminated soil. 

0 Ingestion of contaminated soils from hand-to-mouth contact. 

0 Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Elevated noise levels from heavy equipment operations. 

Muscle strain from lifting hazards. 

Skin irritation from contact with insects and vegetation. 

Contact with underground utilities. 

Interaction with native and feral animal life. 

Heavy objects landing on foot/toe or head. 

Slips/trips/falls from sloped, uneven terrain; crawling over and under obstacles. 

Physical/Environmental 

0 Overhead hazards from backhoe operations. 

0 Skin irritation from contact with insects and vegetation. 

0 Contact with underground utilities. 

0 High grade slopes that may require shoring according to OSHA Standards. 
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3.4.5.10 

Chemical 

l 

l 

l 

Interaction with native and feral animal life. 

Explosion from contact with explosive/ignitable materials. 

Elevated noise levels from heavy equipment operation. 

Slips/trips/falls from sloped and uneven excavation materials or landscape. 

Task 1 1 - Tanker/Roll-Off Box Samoling (SWMU 11) 

Skin contact with potentially-contaminated soil or water. 

Ingestion of contaminated material from hand-to-mouth contact. 

Inhalation of potentially volatile contaminants or volatile fraction of semivolatile 

contaminants. 

Physical/Environmental 

3.4511 

Chemical 

l 

l 

Slips/trips/falls from elevated heights (i.e., top of roll-off box or tanker) onto ground. 

Falling into potentially-contaminated material in roll-off box. 

Cuts, abrasions, or sprains from climbing onto roll-off box or tanker. 

Muscle strain when using bailer or hand auger. 

Task 12 - Wiue Samnling (SWMU 11) 

Skin contact with potentially-contaminated building materials. 

Ingestion of contaminated material from hand-to-mouth contact. 

Physical/Environmental 

l Interaction with native and feral animal life. 
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3.4.5.12 Task 13 - (Decontamination Procedures) 

Chemical 

0 Skin or eye contact with potentially-contaminated soil, water, or decontamination 

chemical. 
0 Ingestion of contaminated material or decontaminated chemical from hand-to-mouth 

contact. 

0 Injection of contaminated water during pressure washing of drill rig augers. 

Physical/Environmental 

0 Slips/trips/falls. 

0 Skin irritation from contact with insects and vegetation. 

0 Muscle strain from lifting and bending. 

0 Heavy object landing on foot/toe while moving augers. 

3.4.6 Summary 

The information provided in Section 3.4 details the hazards associated with the RFI at NSRR. This 

information is used to ascertain what levels of protection will be required for each field activity at 

each area under investigation. In determining the levels of protection, the following items are 

considered: 

0 Quantity that is available for absorption 

0 Amount of time that is available for absorption 

0 Frequency with which the exposure occurs 

0 Physical form of the constituents 

0 Presence of other constituents 

0 Toxicity of the constituents 

l Ventilation, natural or otherwise 

0 Appropriate hygienic practices 

0 Protective equipment in use 

0 HASP training 

Based on this section and the information furnished in Section 3.3, levels of protection will be 

assigned. Refer to Section 6.2, Site-Specific Levels of Protection. 
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4.0 SITE CONTROL 
,- 

In every HASP measures need to be addressed for managing the daily control (i.e., access, site 

conditions, etc.). The following subsections provide a discussion of each site control measure that 

will be consistent for all site RFI activities at NSRR. 

4.1 Site Access 

The Site Manager is designated to coordinate overall access and security at each area under 

investigation. Perimeters for activities to be conducted at NSRR will be established according to the 

site boundary procedures identified in Section 4.3, local conditions, the items listed below, and Navy 

Activity requirements. 

Site visitors will need proof of current medical clearances and training certification 

in compliance with 29 CFR 19 10.120 and 1926.65 to receive access to the Exclusion 

Zone. 

Personnel will not be permitted within the Work Zone (i.e., Exclusion IZone) or 

Contamination Reduction Zone (CRZ) without proper authorization from the SHSO. 

All personnel arriving or departing the site will be documented in the site logbook. 

All activities on site must be cleared through the Site Manager and documented in the 

site logbook. 

The on-site Command Post will be established at the Baker Field Trailer, which will 

be,in the Support Zone and oriented upwind from all Work Zones. 

Figure 4-l identifies the location of the NSRR facility. Specific work site location 

mapping are located in the project work plans. A copy of the work plan will 

accompany the HASP and be available at the project site. 
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4.2 Site Conditions 

Specific site conditions are as follows: 

0 The prevailing wind conditions are generally easterly to northeasterly. 

a Site topography varies, refer to Section 3.3 for SWMU/AOC-specific topography, 

4.3 Work Zones 

To reduce the accidental spread of hazardous substances by workers from a potentially-contaminated 

area to a clean area, zones will be delineated to ensure that work activities and contamination are 

confined to the appropriate areas, and to keep unauthorized personnel from entering the work zones. 

The sections below identify the requirements based on the level of protection in use. 

4.3.1 Level C and B Activities 

All zones for activities, conducted under Level C and B shall be established utilizing control 

boundaries between the Work Zone, the Contamination Reduction Zone (CRZ), and the Support 

Zone (i.e., Clean Zone). These boundaries shall be defined as follows: 

l Work Zone - The area where the primary investigation activity occurs. 

0 Hotline - The boundary between the Work Zone and CRZ. 

l CRZ - The area between the Work Zone and the Support Zone which is located 

upwind of the site investigative activities. 

a Contamination Control Line - The boundary between the CRZ and the Support Zone. 

/-“- 
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0 Support Zone - The outermost area next to the CRZ and upwind of the site 

investigative activities. 

These boundaries will be demarcated using one or more of the following materials: 

0 Colored boundary tape, cones, or equivalent for the Hotline or the Decontamination 

Corridor of the CRZ. 

0 Barriers for the Contamination Control Line such as posted signs and/or barricades. 

Refer to Figure 4-2 for a “General Contamination Reduction Zone Layout.” 

Note: There are currently no sites designated for Level C activities at this time. 

4.3.2 Level D and D+ Activities 

All zones for activities conducted under Levels D or D+ shall be established according to the 

guidelines set forth in the subsections below. 

4.3.2.1 Ponulated Areas 

In populated areas, Work Zones for activities conducted under Level D or D+ protection levels shall 

be established in such a maturer as to preclude unauthorized personnel from entering the investigative 

area. A boundary will be established to separate the Work Zone from the Support Zone using 

available materials such as the Baker Field Vehicle, natural boundaries (e.g., buildings, sWuctures, 

fences), or signs/placards, boundary tape, cones, barricades, etc. 

4.3.2.2 Un_ponulated/Secluded Areas 

In unpopulated or secluded areas, the aforementioned materials may not be used due to the exclusive 

nature of the site, the short duration of the activity, and the low risk to outside populations. The 

SHSO and/or Field Team Leader is responsible for making this determination. 
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4.4 “Buddv Svstem” 

All site activities that involve hazards and/or the potential for contact with hazardous materials will 

be performed by a work team of no fewer than two people (i.e., Buddy System). 

4.5 Safe Work Practices 

Routine safe work practices may consist of: 

Conducting operations in a manner to reduce exposure of personnel and equipment. 

Implementing appropriate decontamination procedures. 

Conducting sampling activities from an upwind location. 

Adherence to applicable safety regulations in OSHA Standards 29CFR 1910 and 

1926. 

Setting up barriers to exclude unauthorized personnel from contaminated areas. 

Minimizing the number of personnel and equipment at each area under investigation. 

Establishing work zones within each area under investigation. 

Establishing control points for ingress to and egress from work zones. 

_- 

4.6 Sanitation Procedures/Site Precautions 

Provisions for sanitation procedures and site precautions to be followed on site are outlined below. 

0 A supply of clearly marked potable water, tightly closed, and equipped with a tap. 

0 Single service disposal cups. 

l Outlets for non-potable water, clearly marked, for fire fighting or other purposes. 

Cross-contamination of the potable supply shall be prevented. 

a One toilet facility for up to 20 personnel which is either chemical, recirculating, 

combustion, or flush, depending on local code requirements. Two toilet facilities will 

be required for greater than 20 personnel. 
_- 
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0 A place for food handling meeting applicable laws or suitable alternatives to such 

facilities will be provided (i.e., nearby restaurants, food wagons, etc.). 

0 Clean wash water will be available in the decontamination zone during Level C 

activities, and the Baker Field Trailer for all other operations. Disposable towelettes 

will be available in each Baker Field Vehicle for periodic cleanups. 

0 Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases 

the probability of hand-to-mouth transfer and ingestion of material is prohibited in 

any area designated as contaminated. Smoking will also not be allowed in areas 

where flammable materials are present. Hands and face must be thoroughly washed 

before breaking for meals and upon leaving the site. “Contaminated” work garments 

are not to be worn off site. 

0 Whenever decontamination procedures for outer garments are in effect, the entire 

body should be thoroughly washed as soon as possible after the protective garment 

is removed. 

0 Contact lenses are not permitted to be worn on site. 

0 Facial hair, which interferes with a satisfactory fit of the mask-to-face seal, is not 

permitted on personnel who are or may be required to wear respirators. 

0 Contact with contaminated or potentially-contaminated surfaces should be avoided. 

Wherever possible, do not walk through puddles, leachate, discolored surfaces, kneel 

on ground, lean, sit or place equipment on drums/containers. 

l Medicine and alcohol can potentate the effects of exposure to toxic chemicals, 

therefore, prescribed drugs should only be taken by personnel when approved by a 

qualified physician. Alcoholic beverage intake should be minimized or avoided 

during after-hour operations. 

0 Alcoholic beverages and firearms are prohibited on site. 
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l All site personnel will observe any posted sign, warning, fence, or barrier posted ,I._ 
around contaminated areas. 

l Site personnel must wear the proper attire while on site. At a minimum, this will 

include steel-toed boots, work pants (e.g., jeans or other durable material), and work 

shirt (e.g., short or long-sleeved, made of a durable material). Tank tops, muscle 

shirts, and sweat pants are not permitted. 
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5.0 ENVIRONMENTAL MONITORING 

Environmental monitoring will be performed at each area under investigation; the level and degree 

of monitoring will be dependent on each field activity. 

5.1 Personal Monitoring 

Personal monitoring will be accomplished using realtime environmental monitoring instrumentation 

directed at the breathing zone (BZ) (the area bordered by the outside of the shoulders and from the 

mid-chest to the top of the head) of work party personnel. Breathing zone monitoring will be 

performed each time a reading is taken at the point source (i.e., after well is opened for groundwater 

sampling, after breaking ground for soil sampling, etc.). The guidelines below identify the protection 

levels required according to the action levels measured for the PID and Drager Tubes. 

0 Backgroundt2) = Level D/D+ 

8 >l mu (meter unit) above background for up to 1 continuous minute in the BZ = 

Level C plus Drager Tube Monitoring at the point source 

0 >l mu above background for up to 15 continuous minutes in the BZ = Stop work and 

consult the SHSO 

0 Instantaneous peak concentrations >lO mu in the BZ = Stop work and consult the 

SHSO 

(1) PID with 10.2 eV ultraviolet lamp set on the 1X Scale. 
(2) Background is typically 1 to 2 mu 

MINIRAM (‘) 

0 Background to 0.5 mg/m3 = Level D+ 

0 0.5 mg/m3 to <2 mg/m’ = Level C 

0 L 2 mg/m3 = Stop Work and Consult PHSO 
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(1) Action levels are based on a “worst case” PEL of 0.05 mg/m3 for lead (lead has lowest PEL 

of non-volatile particulate concerns). This assumes that 10% of the soil fraction that could 

adsorb to soil particulates (generated in the air) contains metal particulate. Therefore, 0.05 

mg/m’ divided by 10% (0.1) = 0.5 mg/m3 in the breathing zone. 

* An OSHA PEL is a time-weighted average concentration for a normal eight-hour work day 

and 40-hour work week to which nearly all workers may be repeatedly exposed day after day 

without expected adverse effect. 

Drazer Tubes(‘) (used to determine if Level C or D+ protection levels are adequate for highly 

volatile constituents when a PIDFID response meets the level identified above) 

0 Below limits of detection (BLD) to less than the Action Level (l/2 of the Exposure 

Level [EL])(2) = Level D/D+ 

0 Action Level to the EL = Level C (if adequate NIOSH certified air-purifying 

cartridge is available) or stop work and consult the SHSO 

0 >The EL = Level B or stop work and consult the SHSO 

Drager Tubes to be used include: benzene (67 28561) 

sulfuric acid (67 28781) 

(2) Refer to Table 3-1, Section 3.0, for explanation. 

5.2 Point Source Monitoring 

Point source monitoring which is monitoring performed at the source of the sampling/investigative 

activity (i.e., borehole, monitoring well, etc.) will comply at the action levels outlined below. 

Instrumentation to be used will include a PID and an Oxygen/Combustible Gas Meter. 

0 If detecting levels greater than background, immediately measure the BZ levels 

following the action levels set forth in Section 5.1. 
_- 
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0 For levels greater than 10 times the background level, retreat upwind, mouitor BZ, 

and return after allowing source to aerate. 

0 For levels that are sustained, contact the SHSO for guidance. 

Oxygen/Combustible Gas Meter 
(1) 

Oxygen Meter 

0 19.5% to 23.5% = continue working 

0 49.5% or >23.5% = Stop Work immediately and consult the SHSO 

Combustible Gas Meter(2) 

0 ~20% of the Lower Explosive Limit (LEL) = continue working 

0 >20% of the LEL = Stop Work immediately and consult the SHSO 

(l)Used to evaluate physical safety in conjunction with PIDIFID. 
(2) Assigned action levels are for non-confined space entry operations . 

As work progresses, the scope of monitoring may be extended based on monitoring results, odor 

detection, changing work conditions, and signs or symptoms of exposure. Any or all of these 

conditions will be immediately investigated and acted upon by the SHSO. 

53 Perimeter Monitoring 

Perimeter monitoring which is defined as monitoring performed at borders beyond the Support Zone 

and often at the “fence line” will be required based on action levels that will remain consistent for 

site activities. The PlD action levels are outlined below. 

0 The PID will be used periodically to scan the perimeter as a means of documenting 

any volatile releases that may extend past the work zone, when volatile 
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concentrations exceed 50 mu (2 X Scale) at the point source or 10 mu (1 X Scale) 

at the breathing zone. 

5.4 SDecific Air Monitorinp EauiDment and Freauencv 

Monitoring equipment and frequency for each area under investigation can be found in Table 5-l. 

Dmger Tubes are typically required when air concentrations reach a certain level according to a PID 

response. Action levels that govern changes in levels of protection can be found in Section 5.1. 

5.5 EauiDment Maintenance and Calibration 

Baker’s procedures for the return of equipment to inventory and for maintenance of the equipment 

shall be followed in order to assure that the optimum level of operation is maintained for the item. 

Equipment calibration under the direction of the SHSO will be completed daily before and after use 

the calibration information is to be entered onto the equipment calibration form. All forms will be 

maintained on site for the duration of the project with copies to be given to the Equipment Manager 

once the equipment has been returned to the office. Procedures for equipment maintenance and 

calibration follow those guidelines found in the operating manual provided by the manufacturer 

(included with each piece of equipment) or in Baker’s Standard Operating Procedures for 

Administrative, Field, and Technical Activities Manual. 

-, 

5.6 Monitoring Documentation 

As environmental monitoring is performed, documentation of the results will be entered into the 

Field Logbook of the individual performing the monitoring. Documentation is to include the date, 

time, instrument result, general location, weather conditions, and specific location such as point 

source, breathing zone, or area. Copies of the Field Logbook will be placed in a binder and remain 

in the Baker Field Trailer on site until the end of the field activities, whereby the log sheets will 

become part of the permanent file. 

.--- 
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6.0 PERSONAL PROTECTIVE EQUIPMENT 

6.1 Personal Protective Eauipment Selection 

The personal protective equipment available for the various levels of protection is listed in the table 

below. The assigned item number will correspond to each field activity as defined in Section 6.2. 

Personal Protective EuuiDment 1 Item No. 

1 

F 2 

3 

Chemical-Resistant Clothing (Polyethylene-coated Tyvek@) 

Chemical-Resistant Clothing (Saranex@) 

Uncoated Tyvek@/Kleenguard@ Coveralls 

Normal Work Clothes I 4 
Air- Line Respirator (ALR) with 5-minute escape pack I 

Self-Contained Breathing Apparatus (SCBA) for rescue I 

NIOSH 5-minute Escape Pack (on standby) I 

Full- face Cartridge Respirator 

Half- face Cartridge Respirator 

‘Full- face Cartridge Respirator (on standby) 

~ Half- face Cartridge Respirator (on standby) 

~Chemical-Resistant Gloves (Nitrile inner - double layer) 

Chemical-Resistant Gloves (Nitrile inner - single layer) 

1 Chemical-Resistant Gloves (Rubber/Neoprene outer) 

I-- Chemical-Resistant Gloves (Nitrile outer) 

I 12 

I 13 I 
14 I-- 15 

I 
I 

1 Work Gloves (outer) 

Chemical-Resistant Overboots (with steel toe and shank) 

Chemical-Resistant Overboots (w/o steel toe) 

1 Steel Toe Boots 19 I-- 20 

I 

I 21 

1 Hearing Protection (as necessary) 

Chest/Hip Waders (as necessary) 

Safety Vests 
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6.2 Site-Specific Levels of Protection 
-. 

Based on the information provided in Section 3.0, Site Characterization, the levels of protection and 

corresponding personal protective equipment have been designated for the following field activities. 

Upgrading or downgrading the level of protection will be based on realtime monitoring, working 

conditions, and the discretion of the SHSO. 

Note: No single combination of protective equipment and clothing is capable of protection against 

all hazards. PPE should be used in conjunction with safe work practices, effective decontamination, 

and good personal hygiene. 

Level of Protection 

B C D D Other PPE 

SWMUs/AOCs Field Activity + (Item No.) 

3andll Sediment Sampling X 4, 10, 12, 19,20,25 

6 Surface Water X 4, 10, 12, 19,20,25 

Sampling 

(as needed) Land Surveying x 4, 16, 19 

12, 13, 14, 23,24,25,26, Surface Soil Sampling X 4, 10, 12, 16, 19,20 

37,39,46, 51, AOCs B aud 

C 

1,2,9A,gC,31,32,and Monitoring Well X (3) 4, 10, 13, 15, 18, 19, 

AOC B Installation 20,23,24 

1,2,9A, 9C, 31,32, and Monitoring Well 
(1) 

AOC B Development 

1,2,9A, 9B, 9C, 31,32, and Groundwater Sampling X 4, 10, 12, 19,20 

AOC B 

1,2,9A-C, 31, and AOC B Slug Test X 4, 10, 12, 19,20 

14,26,37 Soil Gas Survey X 4, 10, 11, 16, 19,20 

6,9A,9B,9C,11,13,31, Soil Boring - Sampling X (3) 4, 10, 13, 15, 18, 19, 

32, and AOC B 20,23,24 

11 Test Pitting/ X (3),4, 10,13,15,18,19, 

Trenching (with 20,23,24 

sediment sampling) 

(as needed) Tanker/Roll- Off Box 
(3) 

Sampling 

- 
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I I I Level of Protection I 

SWMUs/AOCs 

11,46 

(as needed) 

B C D D Other 

Field Activity + 

Wipe Sampling X 

Equipment X 

Decontamination 

EXCEPT IN EMERGENCY SITUATIONS, CHANGES TO THE SPECIFIED LEVELS OF 

PROTECTION SHALL ONLY BE MADE WITH THE APPROVAL OF THE SHSO AND THE 

SITE MANAGER, IN CONSULTATION WITH THE PHSO AND PROJECT MANAGER. 

6.3 Rewiratorv Protection 

Site- specific respiratory protection requirements as outlined below will comply with the procedures 

in Attachment A - Baker Safety SOPS. 

6.3.1 Level C 

The “North” or “MSA” full-face NIOSH-certified negative pressure Air-Purifying Respirator with 

an organic vapor/HEPA cartridge is the appropriate cartridge for use with the detected hazardous 

materials and the measured contaminant concentrations will be used at this level. 

Upgrades/downgrades in this level of respiratory protection will be based on measured realtime air 

contaminant concentrations (see Section 5.1) and the SHSO’s observations. 

Cartridge changeover will occur when one or more of the following have been observed: exposure 

duration greater than eight hours for vapor/gas cartridges; breathing resistance; a noticeable odor or 

taste; eye/throat irritation; and other indicators such as end of service life indicators for specialty 

filter cartridges. 

6.3.2 Level D+ 

A NIOSH-certified negative pressure air-purifying respirator, meeting all the requirements 

identified under Level C, will remain on standby at this level. 
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6.4 Care and Cleaniw of Personnel Protective &miDment 
,- 

Provisions for the care and cleaning of personal protective equipment used on site can be found in 

Attachment A - Baker Safety SOPS. 
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7.0 DECONTAMINATION PROCEDURES 

Procedures to follow for the decontamination of personnel and equipment, as well as handling of 

materials generated during decontamination, are discussed in the following sections. 

7.1 Personnel Decontamination 

Personnel leaving the Work Zone will be thoroughly decontaminated. The following protocol will 

be used for the decontamination stations according to levels of protection assigned to each field 

activity: 

Level D Level D+ Level C Level B 

1. Equipment drop 1. Equipment drop 1. Equipment drop 1. Equipment drop 

2. Boot and glove gross 2. Outer boot and glove 2. Outer boot and glove 2. Outer boot and glove 
contamination wash wash wash 
removal* 

3. Boot and glove 
wash* 

4. Boot and glove 
rinse* 

3. Outer boot and glove 3. Outer boot and glove 3. Outer boot and glove 
rinse rinse rinse 

4. Tape Removal 4. Tape Removal 4. Tape Removal 

5. Tape Removal* 5. Outer boot and glove 5. Outer boot and glove 5. Outer boot and glove 
removal removal removal 

6. Boot removal* 6. Coverall removal/ 6. Coverall removal/ 6. SCBA or escape tank 
disposal disposal removal 

7. Glove removal* 7. Inner glove 7. Respirator removal 7. Coverall removal/ 
removal/disposal disposal 

8. Hand/Face wash 8. Hand/face wash 8. Inner glove 8. SCBA or ALR face 
removal/disposal shield removal 

9. Equipment wipe 9. Equipment cleaning 9. Hand/face wash 9. Inner glove 
down removaI/disposal 

10. Respirator 10. Hand/faoe wash 
cleaning/ 
sanitizing 

11. Equipment 11. Respirator 
cleaning cleaning/ 

sauitizing 

12. Equipment 
cleaning 

*Optional - depends on degree of contamination and type of PPE used. 
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The following decontamination equipment is required for Level C protection levels and 

recommended for Level D+ protection: 

0 Two small tubs (one set of wash and rinse water) 

l Scrub brush 

a Towels* 

l Disposable wipes* 

* Pressurized sprayers for rinsing 

0 Contaminated clothing disposal bag or drum* 

0 Contaminated liquids disposal drum 

0 Respirator cleaning solution 

0 Liquinox and water as the decontamination solution 

* Minimum for Level D decontamination. 

The decontamination liquids and clothing will be contained and disposed according to policy defined 

in the Sampling and Analysis Plan (SAP). -. 

7.2 Eauipment Decontamination 

Provisions for the decontamination of equipment will be based on the size and type of equipment 

used. Specific decontamination procedures for NSRR will be found in the SAP. 

7.3 Decontamination Materials 

The protocols outlined in the SAP for the handling of materials used for decontamination such as 

packaging, storing, and disposing will be followed to: (1) minimize the risk of off-site exposures 

that could endanger public health; and (2) limit the potential for liabilities associated with handling, 

containment, storage, and transportation of contaminated materials. These protocols comply with 

Baker’s SOP on “Handling Site Investigation-Derived Wastes,” located in the Standard Onerating 

Procedures for Administrative, Field. and Technical Activities Manual. 
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8.0 EMERGENCY PROCEDURES 

8.1 Scope 

The emphasis in this section has been placed on those procedures that would most likely be 

implemented in the event of an emergency. 

8.2 Pre-Emergencv Planning 

AU applicable Navy/local emergency response contacts (On- Scene Commander, Fire Department, 

Security, Ambulance, Hospital, etc.) at NSRR will be contacted prior to or during site mobilization 

activities. This notification will be performed by the SHSO and/or Site Manager. The information 

discussed may include: 

0 A description of site activities. 

0 Anticipated site hazards. 

0 Hazardous chemicals/materials brought on site. 

0 Expected length of time on site. 

0 Specific requirements the emergency response facilities may require. 

0 Confirmation of emergency phone numbers. 

l Security measures that must be followed by site personnel. 

Specific points of contact, where applicable, will be established and added to the HASP. If 

requested, Material Safety Data Sheets which are maintained at the Command Post will be provided 

at this time. 

8.3 Emewencv Coordinator 

The SHSO acting as the Emergency Coordinator is responsible for field implementation of these 

Emergency Procedures. As the Emergency Coordinator, specific duties include: 

0 Familiarizing all on-site personnel with the emergency procedures and the 

emergency coordinator’s authority. 
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0 

0 

0 Specifying a backup/alternate Emergency Coordinator. 

0 

0 

0 

Identifying the nearest telephone in the event of an emergency. ,-. 

Communicating site emergency procedures and requirements to all Baker and 

subcontractor personnel. 

Controlling activities of subcontractors and contacting the emergency response 

groups, as necessary. 

Anticipating, identifying, and assessing fires, explosions, chemical releases, and other 

emergency situations to the best of the coordinator’s ability. 

Familiarity with site personnel trained in emergency first aid and adult CPR. 

8.4 Communications/Telenhone Numbers / 
,- 

Internal communications will rely on direct communication (via verbal and two- way radios) between 

site personnel. External communications will employ a telephone located in the Baker Field Trailer 

and various telephones located throughout the Base (near the investigation areas). Telephone 

communication at the Command Post (Baker Field Trailer) will be established as soon as practicable. 

The telephone number is (to be determined). 

The “Buddy System” will be in effect at all times; any failure of communication requires an 

evaluation of whether personnel should discontinue activities. 

Air horns will be used for communication during emergency evacuation of personnel. One 

long (3 second) air horn blast is the emergency signal to indicate that all personnel should 

evacuate the Work Zone. 

Coordination between Baker and subcontractor personnel is the responsibility of the Site Manager. 

The best means for securing the lines of communication will be determined at the pre- entry briefing. 

Hand signals, as outlined below, will be used in the event that radio communications fail: 
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Hand gripping throat . . . , . . . . . . . . . . . . . . . . . . - Can’t breathe 
(typically Level C/B activities) 

Grip partner’s wrist or both hands around waist . - Leave area immediately 
Hands on top of head . . . . . . . . . . . . . . . . . . . . . . - Need assistance 
Thumbsup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - OK,Iamallright,Iunderstand 
Thumbs down . . . . . . . . . . . . . . . . . . . . . . . . . . . - No, I do not understand 

Emergency telephone numbers will be posted in the Baker Field Trailer and maintained in each 

Baker Field Vehicle. The list of emergency phone numbers is presented in Figure 8- 1. 

8.5 Assembly Area 

In the event of an emergency, personnel will be instructed to meet initially at the Baker Field Vehicle 

and eventually at the Baker Field Trailer. Where applicable, personnel will exit the work area 

through the contamination reduction zone. At this location, emergency needs will be provided such 

as: 

0 Assembly for evacuated personnel 

0 First aid for injured personnel 

l Decontamination material 

0 Communications 

8.6 Emewencv HostGtal Route 

An emergency hospital route map (Figure 8-2) showing the location of the local hospital will be 

posted in the Baker Field Trailer and maintained in the Baker Field Vehicle. Personnel will be 

informed of the location of the map during the pre-entry briefing. Due to the large number of 

SWMUs and AOCs the written directions to the Naval Hospital will be provided prior tab the start 

of work in each area. 
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8.7 Emewencv Medical Treatment 
--. 

This section provides information on the nearest emergency medical facility and corresponding 

emergency telephone numbers, as presented on Figure 8-3. 

Contact will be made with emergency personnel prior to the start of activities (see Section 8.2). 

8.8 Injuries 

If injuries are not serious or life threatening, affected personnel may be transported by other site 

personnel to the local medical facility, if necessary. Emergency medical response personnel will be 

contacted in the event of serious or multiple injuries. Medical personnel will be provided with all 

available information regarding the nature of the incident, chemicals involved, etc. Instances 

requiring treatment beyond “first aid” will be handled at appropriate facilities and reported to the 

Project Manager and PHSO within 24 hours. There will be a minimum of two persons during each 

phase of field activities that will be trained in standard first aid and adult CPR. These personnel will 

also be familiar with Baker’s program for potential exposure to bloodborne pathogens as outlined 

in the Baker Safety SOPS in Attachment A. Subcontractors will be responsible for securing proper 

___ 

medical attention for their employees. Baker may assist the subcontractor, if necessary. 

8.8.1 Physical Injury 

If an employee working in a contaminated area is physically injured, first aid procedures are to be 

followed. Depending on the severity of the injury, emergency medical response from NSRR Naval 

Hospital personnel may be sought to stabilize victim for transport to the Base hospitals. If the 

employee can be moved, he/she will be taken from the Exclusion Zone to the CRZ and 

decontaminated, if necessary (refer to Section 8.9). Then, if circumstances permit, administer 

emergency first aid and transport to an awaiting ambulance or to a local emergency medical facility. 

8.8.2 Chemical Injury 

If the injury to a worker is chemical in nature (e.g., direct contact/exposure), the following first aid 

procedures are to be instituted: _--. 
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0 Eve Bxnosure - If contaminated solid or liquid gets into the eyes, wash the eyes 

immediately at the 15-minute emergency eyewash station (or with the emergency eye 

wash bottle when an eye wash station is not available). Obtain medical attention 

immediately. 

NOTE: Contact lenses will not be worn while working at any site. 

0 Skin Exuosure - If contaminated solid or liquid gets on the skin, promptly wash the 

contaminated skin using soap or mild detergent and water. If solids or liquids 

penetrate through the clothing, remove the clothing immediately and wash the skin 

using soap or mild detergent and water. Obtain medical attention immediately. 

0 Swallowing - If contaminated solid or liquid has been swallowed, immediately 

contact the Florida Poison Information Center at (813) 253-4444. Do not induce 

vomiting in an unconscious person. Obtain medical attention as directed by the 

Poison Control Center. 

0 Breathing - If a person has difficulty breathing, move the exposed person to, fresh air 

at once. If breathing is not evident, check for pulse and perform appropriate first aid, 

either rescue breathing or CPR, depending on the condition. Obtain medical attention 

immediately. 

Procedures to follow in the event of a chemical exposure are included in Attachment D. 

8.9 Emergency Decontamination Procedures 

In the event of a medical emergency, patients are to be adequately decontaminated before transfer 

(if possible) to prevent contamination of the medical transport vehicle and medical facility. 

Emergency personnel decontamination will include the following, depending on the level of 

protection.* 
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Level D I Level D+ I Level C 

0 Equipment drop 
0 Tape, boot, and glove 

removal 
0 Coverall removal 

0 Equipment drop 
0 Tape, outer boot, and 

glove removal 
l Coverall removal/ 

disposal 
0 Inner glove removal/ 

disposal 

l Equipment drop 
0 Tape, outer boot, and 

glove removal 
l Coverall removal/ 

disposal 
0 Respirator removal 
0 Inner glove removal/ 

I I disposal I 
* If circumstances dictate that contaminated clothing cannot be readily removed, then remove gross 

contamination and wrap injured personnel with clean garments/blankets to avoid contaminating other 
persounel or transporting equipment. 

All emergency personnel are to be immediately informed of the injured person’s condition, potential 
contaminants, and provided with all pertinent chemical data. 

If necessary, one of the site Personnel equipped with appropriate PPE may accompany the injured 

worker and perform decontamination with supervision of medical Personnel. 

8.10 Personal Protection and First Aid Equipment 

PPE available for emergency response will include the following: 

0 Polyvinyl chloride boots 

0 Tyvek@ suits, polyethylene coated and uncoated 

0 Nitrile gloves (inner and outer) 

0 Neoprene and Nitrile Gloves (outer) 

0 Face shields and goggles 

PPE and first aid equipment will be available in the support zone (i.e., Baker Field Vehicle or Baker 

Field Trailer). 

Emergency and first aid equipment can be found at the following locations: 

Fire Extinguisher: 

First aid kit: 

Emergency eye wash bottle: 

Air Horn: 

&minute Emergency Eye 

Wash Station: 

Baker Field Trailer and Contractor Field Vehicle 

Baker Field Trailer and Baker Field Vehicle 

Baker Field Trailer and Baker Field Vehicle 

With Personnel 

Near Area With Greatest Potential for Chemical 

Solash/Exnosure 
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8.11 Notification 

If the Emergency Coordinator determines that the site has an uncontrolled situation, such as a spill, 

fire, or explosion, that could threaten human health or the environment, the coordinator will 

immediately call the Fire Department, the Activity Contact, the Project Manager, and the NTR as 

soon as possible. The notification report will include: 

l Description of incident (e.g., release, fire). 

0 Name and telephone number of individual reporting the emergency. 

0 Location of incident. 

0 Name and quantity of material (s) involved (if known). 

0 The extent of injuries and number of casualties. 

0 The possible hazards to human health or the environment and recommended cleanup 

procedures. 

0 Assistance that is requested. 

8.12 Hazard Assessment 

The Emergency Coordinator will assess possible hazards to human health or the environment that 

may result from an uncontrolled situation, to the best of the individual’s abilities, incorporating the 

following steps, as appropriate. 

0 Assess the immediate need to protect human health and safety. 

0 Identify the materials involved in the incident including exposure and/or release 

pathways and the quantities of materials involved. 

l Inform appropriate personnel, as identified in Section 8.10, who will determine if 

release of material(s) meets USEPA requirements for reportable quantities for spills 

under the RCRA or CERCLA. 
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This assessment may consider both the direct and indirect effects of the chemical release, fire, 

explosion, or severe weather conditions (e.g., the effects of any toxic, irritating, or asphyxiating 

/- 

gases that are liberated). 

8.13 Securitv 

During activation of these Emergency Procedures, the Emergency Coordinator or his/her designated 

representative will control access to the site and maintain an incident log until the appropriate 

personnel, such as the Navy On Scene Commander, arrives and takes control. The incident log will 

include: 

0 Activities that have occurred since the incident was first reported. 

0 Tasks currently being performed and where. 

0 Rescue and response equipment used. 

0 Protective equipment being used. 

8.14 Emergencv Alerting -, 

This section outlines the emergency alerting procedures, according to the location and type of 

emergency. 

Personnel Injury in the Work Zone: 

0 Initiate a verbal warning or one long airhom blast and move all unaffected site 

personnel to the support zone (for Level D/D+) or the CRZ (for Level C or higher). 

0 Send the rescue team into the Work Zone (if required) to remove the injured person 

to the hotline. 

l Have the SHSO and/or Site Manager evaluate the nature of the injury and assure that 

the affected person is decontaminated according to Section 8.9. 
*---. 
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0 If required, contact an ambulance and/or the designated medical facility. 

In all situations when an on- site emergency results in evacuation of the Work Zone, personnel shall 

not reenter until: 

1. The conditions resulting in the emergency have been corrected. 

2. The hazards have been reassessed. 

3. The HASP has been reviewed and, if appropriate, modified. 

4. Site personnel have been briefed on any changes in the HASP. 

Personnel Injury in the Support Zone: 

l The Site Manager and SHSO will assess the nature of the injury; if the cause of the 

injury or loss of the injured person does not affect the performance of other site 

personnel, operations may continue. 

l If the injury increases the risk to others, a verbal warning or one long airhorn blast 

shall be sounded and all remaining site personnel will move to the command post for 

further instructions. 

l Activities on site will stop until the added risk is mitigated. 

Fire/Explosion: 

l Initiate a verbal warning or one long airhorn blast and move all site personxlel to the 

support zone (for Level D/D+) or the CRZ (for Level C or higher). 

l Alert the fire and security departments and move all nonessential personnel to the 

Baker Command Post to await further instructions. 

l Activities will stop until the added risk is mitigated. 
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Personal Protective Equipment Failure: 

a If any site worker experiences difficulty, failure, or alteration of protective equipment 

that affects the protection factor, that person and his/her buddy shall immediately 

cease work activities, leave the Work Zone, and repair or replace the defective 

equipment. 

0 Reentry will not be permitted until the equipment has been repaired or replaced. 

Other Equipment Failure: 

l If any other equipment on site fails to operate properly, the Field Team Leader shall 

notify the Site Manager and SHSO to determine the effect of this failure on site 

operations. If the failure affects the safety of site personnel, work with the equipment 

will cease until the situation is evaluated and appropriate actions taken. 

8.15 Training ,- 

Site personnel will read the details in the Emergency Procedures prior to the pre-entry briefing. The 

Emergency Procedures will be reviewed by site personnel during the pre-entry briefing and will be 

rehearsed on a monthly basis or as needed. 

8.16 Suill Containment Procedures 

In the event that a small (less than the reportable quantity), easily-controlled spill of hazardous 

substances (gasoline, oil, etc.) occurs during the implementation of field activities, spill containment 

will be utilized to prevent the additional migration of contaminants through the site area. Large, 

uncontrolled spills will be handled by qualified response organizations under the direction of the 

Base and/or Navy On-Scene Commander. Any release to soils or surface waters equaling or 

exceeding the reportable quantities under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) (40 CFR 302) or the USEPA Clean Water Act (40 CFR 

116 and 117) will be reported to the Activity contact who in turn will report it to the appropriate 

authorities. -. 
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Specific spill containment procedures will be dependent on the type of materials spilled and the type 

of environment affected. Potential spill containment procedures may include diking with a’bsorbent 

material/pads, then removal or containment of the contaminated materials. Spill containment 

materials will be located within close proximity to the storage area of the hazardous subsrances in 

a manner such that the pathway remains accessible and free of obstructions. Spill containment 

materials available on site may include: 

0 Vermiculite 

0 Ground corn cobs 

0 Dirt or sand 

0 Shovel 
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9.0 TRAINING REQUIREMENTS 
p”- 

Training requirements for site personnel are outlined in the sections below. 

9.1 General 

All Baker employees, subcontractors, or other personnel entering the site will need to have received 

training in compliance with the OSHA Standard 29CFR 1910.120. Baker employees engaged in 

field activities which potentially expose workers to hazardous substances receive a minimum of 40 

hours of instruction off site, and a minimum of three days actual field experience under the direct 

supervision of a trained, experienced supervisor. Key points of the 40 hour training include field 

demonstrations, respiratory fit testing and training, risk assessment, toxicology, chemical reactivity, 

use of monitoring equipment, downrange work procedures, site safety procedures, Ilevels of 

protection, protective clothing, decontamination, and practical field exercises (e.g., donning, doffing, 

and working in personal protective ensembles for personal protection Levels A, B, and C). 

In addition to the initial 40-hour training program, Baker requires site employees to receive an 

annual &hour refresher training course on the items specified by the 29 CFR 1910.120 standard. 

The general purpose of the &hour refresher is to ensure that personnel retain the knowledge 

necessary to be adequately protected and stay current with proper site health and safety procedures. 

Baker also requires that personnel involved with on-site employee supervision receive, in addition 

to 40 hours initial training and three days of supervised field experience, at least eight additional 

hours of specialized training at the time of job assignment. Training topics include, but are not 

limited to, the employer’s safety and health program and the associated employee training program, 

personal protective equipment program, spill containment program, and health hazard monitoring 

procedures and techniques. The 8-hour supervisory training is required to ensure that supervisors 

have the knowledge necessary to understand and use the various Health and Safety Programs and 

to implement the elements of the HASP. Table 9- 1 provides the appropriate OSHA Training 

History for Baker Project Personnel. 
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9.2 Site-fbecific Training 
-.\ 

Site-specific training, as discussed in Section 1.3, will consist of an initial health and safety briefing 

on the following information: 

0 Names of individuals responsible for site health and safety and methods of 

communicating safety and health concerns. 

0 Roles and responsibilities of site personnel. 

0 

0 

0 

0 

a 

0 

Site- specific health and safety hazards. 

Use of PPE. 

Work practices by which employees can minimize risk. 

Safe use of equipment on site. 

Recognition of symptoms and signs of exposure to hazardous materials. 

Site control measures. 

Decontamination procedures. 

Emergency procedures. 

The SHSO will conduct the initial site-specific training prior to the initiation of field activities for 

each new area under investigation. 
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10.0 MEDICALSURVEILLANCEREQUIREMENTS 

This Site-Specific HASP will require that project personnel, who may be exposed to materials 

having potentially adverse and deleterious health effects, obtain medical clearance from Baker’s 

Board Certified Occupational Health Physician in accordance with 29 CFR 1910.120(f) prior to entry 

onto the site. Baker’s corporate medical surveillance program establishes a medical baseline and 

monitors for symptoms of overexposure for individuals who participate in Preliminary Assessments, 

Site Inspections, Remedial Investigations, Feasibility Studies, and construction- phase services at 

sites covered by the Department of Labor, OSHA, Hazardous Waste Operations and Emergency 

Response Standard, 29 CFR 1910.120. Additionally, the program is intended to determine the 

individual’s capability for performing on-site work, including wearing chemical protective clothing 

and respiratory protective equipment. 

All Baker employees that will be engaged in site activities covered by the 1910.120 standard receive 

a Group III physical examination by a Board Certified Occupational Health Physician who has 

provided information on the individual’s site activities and exposure or anticipated exposure levels. 

This exam is received initially upon hire, then once every 12 months thereafter. More frequent 

medical examinations, consultations, and/or laboratory testing will be provided if the examining 

physician determines that an increased frequency of examination is required. A complete Group III 

medical exam includes parameters such as height, weight, vision, temperature, blood pressure, and 

a complete review of occupational and medical histories. Other tests in a Group III exam include 

chest x-rays, electrocardiogram, spirometry, urinalysis, and blood tests. Table lo- 1 describes the 

medical surveillance testing parameters performed annually on Baker employees. The need for 

additional monitoring depending on site conditions will be evaluated on a case-by-case lbasis. 

Prior to entry onto the site, all personnel, including subcontractors, will be required to provide 

medical clearance information from their company physician to the SHSO stating that they are 

physically capable of performing the activities required. 
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11.0 HEALTH AND SAFETY PLAN APPROVAL 

/p”- 

This HASP has been reviewed by the following personnel prior to submission to LANTDIV. 

Barbara Cumminrzs PHSO 

Name (print) Title (print) Signature 

Chris Boes 

Name (print) 

Project Manager 

Title (print) Signature 

Josenh Rozum 

Name (print) 

Technical Review 

Title (print) Signature 
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12.0 DECLARATION OF HEALTH AND SAFETY PLAN REVIEW 

All site personnel indicated below have reviewed and are familiar with this Health and Safety Plan 

for the RF1 and NSRR. 

(Name- Print) (Company) 

(Name- Sign) (Date/Time) 

(Name- Print) (Company) 

(Name- Sign) (Date/Time) 

(Name- Print) 

(Name- Sign) 

(Company) 

(Date/Time) 

(Name- Print) (Company) 

(Name- Sign) 

(Name- Print) 

(Name- Sign) 

(Date/Time) 

tCompw9 

(Date/Time) 

(Name- Print) (Company) 

(Name- Sign) @ate/Time) 
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TABLE 3-1 

CHEMICAL/PHYSICAL PROPERTIES OF CONSTITUENTS DETECTED DURIGN PREVIOUS SAMPLING AT NSRR , 

N.F.P.A. 

Chemical 

qolatile Organic Compounds: 

Media Location 
Exposure Limit 

Rating”) Ionization 
Vapor Specific Potential 

(EL)“’ H F R Pressure@) Gravity’d) (ev) 

3enzene Groundwater and Soil 

1,2- dichloroethene Groundwater 

SWMUs 2 and 9 

SWMU 3 

1 PPm 2 3 0 76 mm 0.880 9.24 

(CA) 

50 mm 2 3 2 260 mm 1.280 9.65 
100 ppm-C 

(CA) 

Ethylbenzene 

roluene 

Polynuclear Aiomatic 
Hydrocarbons: 

Soil B SWMU 2 100 ppm 2 3 0 9mm 0.867 8.76 

Groundwater, Soil, SWMUs 2 and 9 200 ppm 2 3 0 30 mm 0.866 8.82 
Surface Water, and 
Sediments 

Coal Tar Pitch Volatiles 

Polychlorinated Biphenyls: 

Soil SWMUs 2,3 1, and 32 0.2mglm’ -- -i -- NA NA NA 
‘CA) 

as Arochlor 1254 Soil SWMUs 11 and 46 0.5 mg/m’ -- -- -- 0.00006 mm 1.38 NA 
(CA and Skin) (at 77°F) 

(a) EL - Exposure Limit = A time- weighted average concentration for a normal eight- hour work day and 40-hour work week to which nearly all workers 
may be repeatedly exposed day after day without expected adverse effect. The EL represents published Exposure Levels according to the following 
hierarchical order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGIH TLVs; and, (4) other recognized sources. 

00 National Fire Protection Association rating for Health (H), Flammability (F), and Reactivity (R) from 0 (insignificant) to 4 (highly significant) 
(a Vapor Pressure = Expressed as mm/Hg at STP (unless otherwise mentioned). 
W Specific Gravity = At 68°F (unless otherwise mentioned). 
CA - Suspected or Proven Carcinogen ppm - parts per million (in air) Skin - Potential significant contribution to the 
NA - Not Available mg/m3 - milligrams per cubic meter (in air) overall exposure by the cutaneous route 

C - Ceiling value 



TABLE 3-1 (Continued) I 

CHEMICAL/PHYSICAL PROPERTIES OF CONSTITUENTS DETECTED DURIGN PREVIOUS SAMPLING AT NSRR 

c- lb) - 
R - Media Location 

N.F.P. 

Exposure Limit 
Ratin] 

(EL)‘” H F 
Vapor 

Pressure”’ 
.Specific 
Gravitytd) 

Ionization 
Potential 

@V Chemical 

Pesticides: 

Aldrin 

Benzene Hexachloride 
(as Lindane) 

Chlordane (gamma) 

SWMU 2 I 0.25 m@m’ 2 0 
(CA and skin) I I 

Soil 0 0.00008 mm 1.60 NA 

DDT 
(including DDD and DDE) 

Endosulfan (I) II 

Endrin 

Soil 

Soil, Surface‘Water, 
Sediments, and 
Groundwater 

Soil, Surface Water, 
Sediments, and 
Groundwater 

Soil 

Soil 

SWMUs 1 and 2 1 0.5 mg/m’ I 2 I 1 T 0.00001 mm 1.85 NA 
1 (CAandskinj 1 I 

- 
SWMU 13 0.5mg/m3 -- -- -- 0.00001 mm 1.56 NA 

(CA and skin) (at 77°F) 

- 
SWMUS 1,2,13,31, 1 lmg/m3 I-- I-- -- Low 0.99 NA 
and 32 

I 
(CA aid skin) 

I I 
F 

SWMUs 2 and 13 I 0.1mg/m3 I-- I-- -- NA NA NA 
(skin) 

t 
~SWMU 2 0.1 mg/m3 3 1 

Y-- 
0 Low 1.70 NA 

(skin) 

Heptachlor Groundwater ~SWMU I 
I I 

0.5mg/m3 -- -- r 0.0003 mm 1.66 NA 
(CA and skin) I I (at 77°F) 

Inorganics: 

Arsenic 
(as inorganic arsenic) 

I 
~SWMU 2 0 Omm 5.73 NA 

- 

(0) EL - Exposure Limit = A time- weighted average concentration for a normal eight- hour work day and 40-hour work week to which nearly all workers 
may be repeatedly exposed day after day without expected adverse effect, The EL represents published Exposure Levels according to the following 
hierarchical order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGiH TL’v’s; and, (4j other recognized sources. 

00 National Fire Protection Association rating for Health (H), Flammability (F), and Reactivity (R) from 0 (insignificant) to 4 (highly significant) 
w Vapor Pressure = Expressed as mm/Hg at STP (unless otherwise mentioned). 
W Specific Gravity = At 68°F (unless otherwise mentioned). 
CA - Suspected or Proven Carcinogen ppm - parts per million (in air) Skin - Potential significant contribution to the 
NA - Not Available mg,/m’ - milligrams per cubic meter (in air) overall exposure by the cutaneous route 

1. 
C - Ceiling value 

..... 



TABLE 3-l (Continued) 

CHEMICAL/PHYSICAL PROPERTIES OF CONSTITUENTS DETECTED DURIGN PREVIOUS SAMPLING AT NSRR 

N.F.P.A. 
, 

Chemical 

Barium 
(as soluble compounds) 

Soil 

Media Location 

SWMU 2 

Exposure Limit 
Rating@) Ionization 

Vapor Specific Potential 
(EL)“’ H F R Pressure(‘) Gravity’*’ WI 

0.5 mg/m’ 1 0 2 Low 3.24 to 3.86 NA 

Chromium 
(as Chromium III) 

Copper 
(as dusts/mists) 

Soil SWMUs 3 1 and 32 0.5 mg/m’ 3 0 1 NA NA NA 

Soil SWMU 2 1 q/m3 -- -- -- Omm 8.94 NA 

Lead 
(as inorganic lead) 

Zinc 
(as zinc oxide, respirable 
function) 

Soil, Surface Water, and SWMUs 2,9, 11,3 1, 5()pg/m3 -- -- -- Omm 11.34 NA 
Sediment and 32 ‘CA’ 

Soil SWMUs 2,3 1, and 32 5mpJm3 -- -- -- Omm 5.61 NA 

(a) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week to which nearly all workers 
may be repeatedly exposed day after day without expected adverse effect. The EL represents published Exposure Levels according to the.following 
hierarchicai order: (ij GSHA PELs; (2j NiGSH RELs; (3 j ACGlH TLVs; and, (4j other recognized sottrces. 

W National Fire Prosection Association rating for Health (H), Flammability (F), and Reactivity (R) from 0 (insignificant) to 4 (highly significant) 
@a Vapor Pressure = Expressed as mm/Hg at STP (unless otherwise mentioned). 
Cd) Specific Gravity = At 68°F (unless otherwise mentioned). 
CA - Suspected or Proven Carcinogen ppm - parts per million (in air) Skin - Potential significant contribution to the 
NA - Not Available mg/m3 - milligrams per cubic meter (in air) overall exposure by the cutaneous route 

C - Ceiling value 



TABLE 3-2 

CHEMKAL EXPOSURE INFORMATION FOR CONSITI’UENTS DETECTED 
DURING PREVIOUS SAMPLING AT NSRR 

- substance 

Volatile Organic 
Compounds: 

Routes of En@’ HealthHazard 

B- 

12- dicbloroetbene 

Ethylbenzene 

Toluene 

Polynuclear Aromatic 
Compounds: 

Idalatioq absorption, ingestion, skin/eye Cumulative bone marrow damage; 
contact suspect leukemogen 

Inhalation+ ingestion, skin/eye contact Narcosis; CNS effects 

lnhalatioq ingestion, skin/eye contact Moderate irritation of the eye, nose and 
throat; narcosis 

I&al&ion, absorption, ingestioq skin/eye Moderate irritation of the eyes, nose, 
contact and throat; narcosis; suspect teratogen; 

mutagen 

as Coal Tar Pitch Volatiles hhalation, skin/eye contact Cumulative lung changes; suspect’ 
carcinogen 

Polyclhhated Bipknyls Inhalation, absorption, ingestion, skin/eye Cum&five her change; chioracne; 
as Arochlor 1254 contact suspect carcinogen 

Pesticides: 

Alddn lnbalatio& absorption, ingestion, skin/eye Cunulative liver damage; suspect 
contact carcinogen; CNS depression 

Benzene Hexachloride lnbalation, absorption, ingestion, skin/eye Cumulative liver and CNS damage; 

(L-1 contact suspect carcinogen and mutagen 

Cblordane Inhahtioq absorption, ingestion, skin/eye Cumulative liver damage; suspect 
contact carcinogen 

DDT (including DDD and Inhalation, absorption, ingestion, skin/eye Chronic and cumulative toxicity; 

DDE) contact mutageq suspect carcinogen 

Endosulfh II inhalation, absorption, ingestion, skin/eye Acute CNS toxin, cumulative kkhey 
c43ntact damage; suspect carcinogen; cumulative 

kidney damage 

Endrin lnbalation, absorption, ingestio- skin/eye Suspect carcinogen; acute CNS toxicity 
contact 

Heptachlor Inhalation, absorption, ingestion, skin/eye Cumulative liver damage; suspect 
contact carcinogen; CNS effects 



TABLE 3-2 (Continued) 

CHEMICAL EXPOSURE INFORMATION FOR CONSTITUENTS DETECTED 
DURING PREVIOUS SAMPLING AT NSRR 

on, absorption, ingestion, skin/eye systemic poison; suspect 

hhalatio~ ingestion, skin/eye contact Mild irritation of the eyes, nose, throat 

as zinc otide, respirable 

(1) Routes of entry are not listed in order as to greatest or least hazard potential. 





TABLE 5-l 

MONITORING EQUIPMENT AND FREQUENCY FOR EACH TASK CONDUCTED 
AT NSRR 

Field Activitv PID (I) 

Sediment/Surface Water h _ _ I 
Land Surveying D 

Geophysical Investigation D 

Surface Soil Sampling I&P A I A 

I 
P 
C 
D 
A 
PID 

Note: 

(1) 

= Initially - At start of job task to confirm designated protection level. 
= Periodically - When site condition or set-up changes, or when a new area is entered. 
= Continuously - Monitor levels continuously (at a minimum every 15 minutes). 
= At the discretion of the SHSO. 
= According to action levels. 
= Photoionization Detector 

As air concentrations are measured, they should be documented in the individual’s field logbook. 

Refer to the manufacturer’s operating manual and Baker SOP prior to operation. 





Personnel Title/Role Traininp Status 

Chris Boes l Project Manager o 40-hr. training completed: 

Barbara Cummings l Project Health and Safety Offker 

(to be provided in the 
Final HASP Submission) 

(to be provided in the 
Final HASP Submission) 

TABLE 9-l 

OSHA TRAINING HISTORY OF BAKER PROJECT PERSONNEL* 

l Site Manager/Project Geologist 

l Site Health and Safety Officer/ 0 40-hr. training completed: 

Field Team Leader 0 Supervisory training: 
0 8-hr. refresher completed: 
a First Aid Training: 
l CPR Training: 
0 Medical surveillance: 

(to be provided in the 0 Environmental Scientist 0 

Final HASP Submission) 0 
c 
0 
a 
0 

* Training history for contractor personnel will be maintained at the Command Post. 
NA - Not Applicable 

Supervisory training: 
8hr. refresher completed: 
First Aid Training: 
CPR Training: 
Medical surveillance: 

2188 
5191 
8195 
3194 
7195 
5195 

4O-hr. training completed: 10/91 
Supervisory training: 9/91 
8-hr. refresher completed: 4195 
First Aid Training: 1 l/94 
CPR Training: 1 l/94 
Medical surveillance: 5195 

40-hr. training completed: 
Supervisory training: 
8-hr. refresher completed: 
First Aid Training: 
CPR Training: 
Medical surveillance: 

4O-hr. training completed: 
Supervisory training: 
Il-hr refieche~ ~gg$e&j: - . . . . _ a--“-A 

First Aid Training: 
CPR Training: 
Medical surveillance: 





TABLE 10-l 

MEDICAL SURVEILLANCE TESTING PARAMETERS* 

Group II - Individuals Occasionally in the Field (10-30 days/year) 

. Medical History (Physical Exam) 
l EyeExam 
. EKG (baseline and for individuals over 40 years of age) 
. Chest X-ray (baseline then every 5 years) 
l Spirometry 
. CBC with differential 
l SMA 12 or 26 (liver enzyme scan) 

Group III - Individuals Frequently in the Field ( ~30 days/year) 

Medical History (Physical Exam) 
Eye Exam 
EKG (baseline then annually for individuals over 40 years of age) 
Audiometry 
Chest X-ray (baseline then every 3 years) 
Spirometry 
CBC with differential 
SMA 12 or 26 (liver enzyme scan) 
Urinalysis (glucose scan) 
Specific Blood and Urine Tests (dependent on field exposure)** ’ 

Group III with Asbestos - Individuals frequently in the field whom also work with asbestos 

. Group III testing with the Asbestos Medical Questionnaire w/Pulmonary Function 
Test (FVCl,o and FEVl.0) 

* The attending physician has the right to reduce or expand the medical monitoring on an 
annual basis as he/she deems necessary. 

** To be performed for individuals identified by the attending physician as being chronically 
exposed to organic compounds. 

r  
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FIGURE 8-l 

EMERGENCY TELEPHONE NUMBERS 

~ 

NSRR 

1 Security (Police) 

‘Fire 
(On- Scene Commander) 

Ambulance (On-Base) 

Ambulance 
(Extreme Emergencies) 

Hospital (On-Base) 

Hospital 
(Extreme Emergencies) 

General Information 

Public Works ’ 

Florida Poison Information Center 

National Response Center 

CI-IEMTREC 

ASTDR 

Baker Project Manager 

LANTDIV NTR 

Telephone Number Telephone Number 
On-Base Phone Off-Base Phone Contact* 

4195 (809) 865-4195 

4100 (809) 865-4100 

4144 (809) 865-4144 

(9) 72 l-6999 (809) 721-6999 

4133 (809) 865-4133 

(9) 72 I-6999 (809) 72 l-6999 

2000 (809) 865-2000 

4429 (809) 865-4429 Ms. Madeline Rivera 

(9) 813-253-4444 (813) 253-4444 Response Olperator 

(9)1-800-424-8802 l-800-424-8802 Response Operator 

(9)1-800-424-9300 l-800-424-9300 Response Operator 

(9)404-639-9615 (404)639-0615 Response Operator 

(9)412-269-2065 (412)269-2065 Mr. Thomas Fuller 

(9)804-322-4795 (804)322-4795 Mr. Art Wells 

c Remaining points of contact will be identified prior to the start of activities. 
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FIGURE 8-3 

EMERGENCY MEDICAL SERVICES 

Chemical and Nonchemical Exposure Incidents 

The nearest hospital is: 

Name NSRR Naval Hosnital 
Address Building 1790 
On- Base Telephone No. 4133 
Off- Base Telephone No. {SOS, 865-4133 

Local ambulance service is available from: 

Name 
On-Base Telephone No. 
Off- Base Telephone No. 

NSRR Naval Hosnital 
4144 
@09) 865-4144 

Extreme Emergency 

In instances of extreme emergency, or for “stable patient transfer” to nearby public hospitals or those located 
in the continental United States, contact will be made with Aero Ambulance Service of San Juan Puerto Rico 
(Main Offices are in Fort Lauderdale, Florida). The SHSO and Site Manager will serve as the primary 
contacts, however, site personnel will be permitted to make contact in extreme emergencies. 

Emergency Telephone Numbers: Aero Ambulance Transport (ask for Jacob) 
(809) 721-6999 (San Juan Office) 
(800) 443 - 8042 (Fort Lauderdale Office) 





ATTACHMENT A 

BAKER ENVIRONMENTAL, INC. 
SAFETY STANDARD OPERATING PROCEDURES* 

TABLE OF CONTENTS 

1.0 Confined Space Entry Program** 

2.0 Respiratory Protection Program 

3.0 Care and Cleaning of Personal Protective Equipment 

4.0 Bloodborne Pathogens 

5.0 Heat Stress 

6.0 Cold Stress** 

7.0 Safe Boat Operations 

*To be provided in Final HASP submission 

**Not Applicable 



Revised: 12/l/94 

This Respiratory Protection Program presents the elements necessary for administering a successful 
program. Attached at the end of this program is a copy of the following Baker Environmental, Inc. 
(Baker) forms: 

0 Qualitative Respirator Fit Test Record 
0 Air- Supplying Respirator Inspection Form 
a Air- Purifying Respirator Inspection Form 

2.1 PURPOSE 

The purpose of the Baker Respiratory Protection Program is to govern the selection and use of 
respiratory protection by Baker personnel. This program is also designed to meet requirernents of 
the Occupational Safety and Health Administration (OSHA) standards 29 CFR 1910.‘134 and 
1926.103, “Respiratory Protection.” 

2.2 SCOPE 

This program applies to Baker SRN personnel including temporarily-assigned SRI and SII personnel 
who may be involved with potential respiratory hazards as part of their job duties. This program 
outlines the procedures to follow when respiratory equipment is required. 

2.3 RESPONSIBILITY 

Baker provides the necessary respiratory equipment to protect the safety and health of each Baker 
employee. The Baker SRN Project Health and Safety Officer (PHSO) and Project Manager are 
responsible for identifying the need for this Respiratory Protection Program at project sites. The 
Baker Site Health and Safety Officer (SHSO) and Site Manager are responsible for implementing 
and administering the Respiratory Protection Program in the field. Baker employees are to use and 
maintain the respiratory protection provided in accordance with training received and instructions 
outlined in this program. 

2.4 HAZARD ASSESSMENT 

The key elements of a respiratory protection program must start with an assessment of the inhalation 
and ingestion hazards present in the work area. Because Baker’s services involve a variety of 
environmental and industrial hygiene studies, it is not practical to identify all possible hazards to 
which all employees could be exposed within the scope of this document. Therefore, it is essential 
that a task specific assessment be conducted prior to the initiation of any activities on a given 
project. This task specific assessment shall be part of the site-specific Health and Safety Plan 
(HASP). 

After a task-specific assessment is completed and it is determined that there is a potential for 
airborne exposure concentrations to exceed the recommended limits, engineering and administrative 
controls should be implemented. If the exposure cannot be reduced, or it is not feasible to reduce 
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the airborne exposure below the recommended limits, respirators will be selected by the PHSO 
and/or SHSO on the basis of: 

Toxicity 
Maximum expected concentration 
Oxygen levels 
Warning properties of the substance(s) involved 
Sorbent limitations 
Facepiece fit 
Mobility requirements 
Type of use (routine, escape, or emergency entry) 
Possibility of ingestion of toxic materials 
Respirator attributes 

2.5 TRAINING 

Each respirator wearer shall be given training, by a qualified individual, which will include 
explanations and discussions of: 

Opportunity to wear respiratory protection in an uncontaminated environment. 
Respirator fit testing (qualitative) 
The respiratory hazard(s) and what may occur if the respirator is not used properly. 
The reasons for selecting a particular type of respirator. 
The function, capabilities, and limitations of the selected respirator. 
The method of donning the respirator and checking its fit and operation. 
The proper wearing of the respirator. 
Respirator maintenance, repair, and cleaning. 
Recognizing and handling emergency situations. 

Employees who have attended the 40-hour training in accordance with 29 CFR 1910.120 
(HAZWOPER) will be provided with the basic information necessary to comply with the OSHA 
training requirements and will only need to attend a supplementary session provided by qualified 
Baker personnel. The annual HAZWOPER 8-hour refresher will serve to reinforce these issues on 
an annual basis. Records of the training and fit-testing will be maintained for a minimum of 
30 years following termination of employment for each employee. 

2.6 TYPES OF RESPIRATORS 

Baker purchases and provides, as necessary, the following respirators: 

0 North half- face (Model 7700) and full- face (Model 7600) air- purifying respirators 

l North positive pressure 30-minute Self-Contained Breathing Apparatus (SCBAs) 
(Model 800) 

0 North positive pressure supplied airline respirators with 5-minute escape air 
cylinders (Model 85500). 

0 MSA Ultra Twin full- face respirator (Model 480263) 
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0 MSA Comfo II half-face respirator (Model 479529) 

Only respiratory equipment certified by the appropriate approval agencies (e.g., NIOSH, MSHA) 
according to Title 30, Part II of the Code of Federal Regulations, will be distributed to Baker 
employees. All Baker employees who regularly perform tasks requiring respiratory protection will 
be issued their own half-face and/or full-face respirator, provided the employee can achieve a 
proper fit and is medically capable of wearing the equipment. 

Because 30-minute SCBAs, positive pressure supplied airline respirators, and 5-minute escape air 
cylinders are used less frequently, this equipment will be distributed on an as-needed basis. 

2.7 AIR QUALITY 

Compressed air used for respiration shall be of high purity. Breathing air shall meet at least the 
requirements of the specification for Grade D Breathing Air (or higher) as described in Compressed 
Gas Association Commodity Specification G- 7.1- 1966. Breathing air may be supplied to 
respirators from cylinders; oxygen must never be used with air- line respirators. 

Air cylinders shall be tested and maintained as prescribed in the Shipping Container Specification 
Regulations of the Department of Transportation (49 CFR Part 178). Air-line couplings :shall be 
incompatible with outlets for other gas systems to prevent inadvertent servicing of air-line 
respirators with nonrespirable gases or oxygen. 

Breathing gas containers (air cylinders) shall be marked in accordance with American National 
Standard Method of marking Portable Compressed Gas Containers to Identify the Material 
Contained, A48.1- 1954; Federal Specification BB-A- 1034a, June 21,1968, Air, Compressed for 
Breathing Purposes; or Interim Federal Specification GG-B00675b, April 27, 1965, Breathing 
Apparatus, Self-Contained. 

Breathing air, as supplied by air compressors, shall be of high purity and meet the requirements of 
the specification for Grade D Breathing air (or higher) as described in Compressed Gas Association 
Commodity Specification G- 7.1- 1966. 

The compressor for supplying air shall be equipped with necessary safety and standby devices. A 
breathing air-type compressor shall be used. Compressors shall be constructed and situate:d so as 
to avoid entry of contaminated air into the system and suitable in- line air-purifying sorbent beds 
and filters installed to further assure breathing air quality. A receiver of sufficient capacity to enable 
the respirator wearer to escape from a contaminated atmosphere in the event of compressor ,failure, 
and alarms to indicate compressor failure and overheating shall be installed in the system. If an 
oil- lubricated compressor is used, it shall have a high- temperature or carbon monoxide alarm, or 
both. If only a high-temperature alarm is used, the air from the compressor shall be frequently 
tested for carbon monoxide to insure that it meets the specifications outlined above. 

2.8 CLEANING AND MAINTENANCE 

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified 
personnel. This equipment shall be cleaned/sanitized, then rinsed and air- dried, after each use. 
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Respiratory equipment that has been issued to an employee shall be cleaned/sanitized then rinsed 
and air-dried by the wearer, (specified by OSHA in 29 CFR 19 10.134) which ensures that it will 
be maintained in clean and good operating condition. Inspections shall be conducted on a regular 
basis during usage and prior to each project requiring the potential usage of the equipment. 

- 

All respirators shall be stored in a plastic bag within a cool/dry location, in a manner that will protect 
them against dust, sunlight, heat, extreme cold, excessive moisture, or damaging chemicals. They 
shall be stored to prevent distortion of rubber or other elastomer parts. Cartridges will not be stored 
while attached to an air-purifying respirator at anytime. 

Parts replacement and repairs shall be performed only by appropriate personnel. Equipment 
requiring repairs shall be reported to appropriate Baker personnel. Examples of inspection forms 
are included at the end of this text. 

2.9 INSPECTIONS 

At the time of cleaning, and before and after each use, respirators will be inspected. Deteriorated 
components will be replaced before the respirator is placed back into service, or the respirator will 
be replaced. Repair components must be obtained from the manufacturer of the respirator to 
maintain the NIOSH certification. Emergency- use respirators and self- contained breathing 
apparatuses (SCBAs) will be inspected after each use or at a minimum, once a month. Sample 
inspection forms for both air-purifying respirators and air supplying respirators are attached. These 
forms are required to be completed each time a respirator is inspected. However, during field 
projects in which a field logbook is in use, personnel may enter the appropriate information into their 
field logbook as an alternative to the inspection form. A list of the items to be covered during an 
inspection are as follows: 

__ 

0 Air-Purifying Respirator (full or half-face) 

b Face Piece 
-- Clean and sanitized? 
-- Cracks, tears or holes absent? 
-- Proper shape and flexibility retained? 
-- Air-purifying element holders intact? 
-- Stored properly, free from heat, dirt, and sunlight? 

b Headstraps or Headbands 
-- Signs of wear or tears? 
-- Buckles function properly? 

b Respirator Interior 
-- Foreign material under valve seat? 
-- Cracks or tears in valves/valve bodies? 
-- Valve covers/bodies installed properly? 

a Supplied Air Respirators 
b Cylinder undamaged? 
b Facepiece and hoses undamaged? 
b Connections undamaged? 

Rev.: 12194 



b Apparatus complete? 
b Facemask cleaned and sanitized? 
b Hoses and connections cleaned? 

Note: The date and the initials of the qualified individual performing the inspection must be entered 
into the field logbook. 

2.10 FIT-TESTING 

Each respirator wearer shall be provided with a respirator that can properly form a secure 
face-to-mask seal. Each wearer shall be fit-tested prior to issuance of the respirator using either 
an irritant smoke or odorous vapor, or other suitable test agent (see example of form at end of text). 
Retesting shall be performed, at a minimum, on an annual basis or if a different model respirator, 
other than the model the wearer was previously fit-tested for, is to be used. Air-purifying 
respirators fit- tested qualitatively will be assigned a protection factor of 10 (APF = 10). A copy of 
Baker’s Fit- Test Form is attached. 

Facial hair, which interferes with the normally effective face to mask seal, is prohibited. Each 
respirator wearer shall be required to check the seal of the respirator by negative and :positive 
pressure checks prior to entering a harmful atmosphere. 

2.11 MEDICAL SURVEILLANCE 

Personnel who are or may be assigned to tasks requiring use of respirators shall participate in a 
medical surveillance program on an annual basis. The medical surveillance program shall include, 
but may not be limited to, a history of respiratory disease, work history, a physical exam, and 
spirometry conducted by the company’s physician and at the expense of the company. These 
parameters are conducted prior to fit testing an employee on a negative pressure respirator. Test 
parameters included in Baker’s medical surveillance program are in each site- specific HASP. 

2.12 LIMITATIONS 

Wearing any respirator, alone or in conjunction with other types of protective equipment, will 
impose some physiological stress on the wearer. Therefore, selection of respiratory protective 
devices will be based on the breathing resistance, weight of the respirator, the type and amount of 
protection needed as well as the individual’s tolerance of the given device. Additional concerns 
regarding the limitations of different types of PPE and the monitoring requirements for heat 
stress/strain will be addressed in the “Heat Stress” SOP. 

2.13 SUBCONTRACTOR REQUIREMENTS 

In compliance with Baker’s respiratory protection program, all subcontractors under the direction 
of Baker personnel will be expected to comply with pertinent sections of OSHA Standards 1910.134 
and 1926.103. Additionally, the subcontractor will be required to: 

0 Provide documentation that their employees have been fit-tested on the 
air-purifying respirator the employee is expected to use. 
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0 Provide documentation that their employees have been medically certified to wear - 
a respirator. 
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3.1 INTRODUCTION 

The following procedures cover the care and cleaning of Levels D, D+, C, and B personal protective 
equipment (PPE). Note: These are general procedures that apply to most situations and are not all 
inclusive. Procedures are subject to change at the direction of the Site Health and Safety Officer 
(SHSO). 

3.2 INSPECTION 

Proper inspection of personal protective equipment (PPE) features several sequences of inspection 
depending on articles of PPE and its frequency of use as follows: 

0 Inspection and operational testing of PPE received from the factory or distributor. 

0 Inspection of PPE as it is issued to workers. 

0 Inspection after use or training, and prior to maintenance. 

0 Periodic inspection of stored equipment. 

0 Periodic inspection when a question arises concerning the appropriateness of the 
selected equipment, or when problems with similar equipment arise. 

The primary inspection of PPE in use for activities at the site will occur prior to immediate use, will 
be conducted by the user to ensure that the specific device or article has been checked out by the 
user, and that the user is familiar with its use. 

3.2.1 Chemical Resistant Suit (Levels D+ tbrou&Jj) 

0 Determine if suit is the one specified in the Site Health and Safety Plan (HASP) 

0 Before donning, inspect suit for holes or tears; check to see that zippers are operable 
and look for signs of suit degradation. 

0 When wearing, avoid contact with contaminated material where possible; be aware 
of sharp objects that can tear suit; periodically look over suit to check for major rips 
or tears. 

0 While decontaminating, remove gross excess of material from suit; remove suit so 
that material does not contact inner suit; place clothing in properly labeled disposal 
containers. 
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3.2.2 Inner/Outer Gloves (Levels D+ tbrowh B) _- 

0 Determine if gloves meet the specifications in the site HASP. 

0 Look for rips, tears, or degradation of material. Replace as necessary or at the 
direction of the SHSO. 

3.2.3 Chemicallv 

0 Determine if boots meet the specifications in the site HASP. 

0 Nondisposable boots are to be examined on a daily basis before and after use. 
Disposable boots should be examined prior to donning and while in use, and 
disposed according to site procedures. 

3.2.4 Safety (Steel Toe andjor Shank) Boots (Levels D throuph B’1 

0 Examine daily for gouges, open seams, etc., anything that would lessen the integrity 
of the boot. Replace as boot becomes worn. 

3.2.5 Hard Hats (Levels D througU) 

0 Should be visually inspected before donning for fit, cracks, and overall condition. 

3.2.6 Safety Glasses~Goggles (Levels D through C) 

0 Should be visually inspected before donning for cracks, deteriorated parts, and 
overall condition. Replace as necessary. 

3.2.7 Respirators p,evels D+ throw&B) 

0 Procedures for care of respiratory protective equipment are covered in Baker’s SOP 
for Respiratory Protection. 

3.2.8 Hearin? Protection (Levels D throwh B) 

0 Disposable - Replace daily, or as material becomes worn or dirty. 
0 Reusable - Inspect before use, clean regularly, replace parts as necessary. 

3.3 EQUIPMENT CLEANING 

General procedures for cleaning of equipment are listed below. Site-specific concerns will be 
addressed by the SHSO prior to and during site activities. Cleaning of respiratory equipment is 
covered under the “Respiratory Protection Program” SOP. 

3.3.1 Gross Physical Removal 

Remove large amounts of contaminated soil or sediment by scraping off with a tongue depressor or 
other suitable instrument, then wipe off using a disposable wipe/paper towel. 
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3.3.2 Physical/Chemical Removal 

Remove residual contamination with a soft- bristled, long- handled brush or equivalent using a 
nonphosphate detergent solution. 

3.3.3 RinsindDilution 

The detergent solution and residual contaminants will be rinsed with distilled/tap water using a 
pressurized sprayer, a tub filled with clean wash water, or equivalent. 

3.4 EQUIPMENT STORAGE 

Storage of PPE is an important aspect to the daily care and cleaning therefore, the following 
considerations should be observed: 

0 Different types of PPE shall be stored in a clean and dry environment, free from 
elements that could damage PPE. 

0 PPE shall be stored and labeled so that site personnel can readily select the 
specified PPE. 

0 Contaminated, nondisposable PPE shall be decontaminated before returning to the 
storage area. 

0 Contaminated, disposable PPE shall not be returned to the storage trailer, but 
disposed according to the provisions identified in the Site Work Plans. 
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4.1 PURPOSE 

4.0 - BLOODBORNE PATHOGENS 
(Safe Handling of First Aid Incidents) 

The purpose ofthe Occupational Safety and Health Administration (OSHA) Bloodborne Pathogens 
Standard, Title 29 CFR Part 1910.1030, is to protect workers from bloodborne pathogens such as 
the (HIV) and (HBV) by reducing or eliminating workers’ exposure to blood and other potentially 
infectious materials. Although HIV and HBV are specifically mentioned by OSHA, the standard 
includes any bloodborne pathogen, such as Hepatitis C, malaria, and syphilis. The standard requires 
the employer to develop a written exposure control plan that will reduce or eliminate elmployee 

exposure, thus reducing their risk of infection. 

The purpose of the Baker Environmental (Baker) exposure control plan is to minimize the possibility 
of transmission of bloodborne pathogens in the workplace by establishing procedures for the safe 
handling of first aid incidents that may expose personnel to blood or other potentially infectious 
materials. 

4.2 SCOPE 

All Baker SRN personnel who may be exposed to blood or other potentially infectious materials as 
part of their job duties (e.g., those certified in Standard First Aid) are required to follow the 
guidelines set forth in this SOP. The exposure control plan shall be reviewed and updated at least 
annually, to reflect new or modified tasks and procedures that affect occupational exposure, and to 
reflect new or revised employee positions with occupational exposure. 

4.3 RESPONSIBILITY 

The Baker Project Health and Safety Office (PHSO) and Project Manager are responsible for 
providing support and administering this exposure control plan as necessary, from the corporate 
offtce. The Baker Site Health and Safety Officer and Site Manager are responsible for implementing 
this exposure control pIan at project sites for their employees. 

4.4 DEFINITIONS 

aoodbome Patho= - Pathogenic microorganisms that may be present in human blood,, having 
the potential to cause disease in humans. Two examples of bloodbome pathogens include, hepatitis 
B virus (HBV) and human immunodeficiency virus (HIV). 

. 
m - Means the presence or the reasonably anticipated presence of blood or other 
potentially infectious materials on an item or surface. 

. . Decon&nmahm - Physically or chemically removing, inactivating, or destroying bloodborne 
pathogens on a surface or item to the point where they are no longer capable of transmitting 
infectious particles, so that the surface or item is rendered safe for handling, use, or disposal. 
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Exnosure Incident - A specific eye, mouth, other mucous membrane, non- intact skin, or parenteral - 
contact with blood or other potentially infectious materials that result from the performance of an 
employee’s duties. 

Occupational Exnosure - Reasonably anticipated skin, eye, mouth, mucous membrane, or 
parenteral contact with blood or other potentially infectious materials that may result from the 
performance of an employee’s duties. 

Other Potentiallv Infectrous Materi& - Includes the following human body fluids: semen, vaginal 
secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid, peritoneal fluid, 
amniotic fluid, saliva in dental procedures, any body fluid that is visibly contaminated with blood, 
and all body fluids in situations where it is difficult or impossible to differentiate between body 
fluids; any unfused tissue or organ (other than intact skin) from a human; and HIV-containing cell 
or tissue cultures, organ cultures, and HIV- or HBV- containing culture medium or other solutions; 
and blood, organs, or other tissues from experimental animals infected with HIV or HBV. 

Parenteral - Piercing of the mucous membranes or the skin barrier through such events as 
needlesticks, human bites, cuts, and abrasions. 

lated Waste - OSHA defines a regulated waste as a liquid or semi-liquid blood or other 
potentially infectious materials; contaminated items that would release blood or other potentially 
infectious materials in a liquid state if compressed; items caked with dried blood or other potentially 
infectious materials that are capable of release of these materials during handling; contaminated 
sharps; and pathological and microbiological wastes containing blood or other potentially infectious 
materials. 

,- 

4.5 PROCEDURES FOR EXPOSURE TO BLOODBORNE PATHOGENS 

The sections below will discuss the means by which Baker personnel can determine exposure 
potential, modes of transmission, methods of compliance, medical monitoring, and post exposure 
procedures. 

4.5.1 Fxnosure Determination 

The exposure determination is based upon the job classifications with occupational exposure 
potential, and the activities in which these exposures can occur, as follows. 

Job Classifications 

l Site Manager/Site Safety and Health Officer 
0 Environmental Scientists 
0 Geologists 
0 Other Baker Field PersonneI 
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Exposure Activities 

0 Response to first aid incidents involving site personnel 

0 Decontamination of personnel, personal protective equipment, work surfaces, and 
equipment potentially exposed to blood or other potentially infectious materials 

4.5.2 
. . . 

Modes of Virus Traggggplsslon III the Worlq&gg 

Modes of virus transmission are similar for the viruses of concern. Primarily, virus transmission 
occurs as the result of direct blood contact from percutaneous inoculation, contact with an open 
wound, non-intact skin (e.g. chapped, abraded, or dermatitis), or mucous membranes to blood, 
blood-contaminated body fluids, or concentrated virus. Protective measures for workers will focus 
on preventing exposure to blood and other body fluids that can result from an injury or sudden 
illness. 

4.53 
. 

Methods of Corn&awe 

4.5.3.1 UniversaI Precautions 

The unpredictable and emergent nature of exposures likely to be encountered on a site may make 
differentiation between hazardous body fluids and those that are not hazardous very difficult. Thus, 
all employees will observe “Universal Precautions” to prevent contact with blood or other potentially 
infectious materials. These “Universal Precautions” stress that all blood or other potentially 
infectious materials will be treated as if they are known to be infectious. 

The universal precautions will include: 

(1) Cover the skin, especially open cuts, scrapes, skin rashes, or other broken skin. 

(2) Don’t touch objects that could be contaminated, such as blood-covered surfaces, 
clothing or linens. 

(3) Cover mucous membranes (i.e., mouth, nose, and eyes). 

(4) Prevent direct contact with sharps, such as needles, scalpels, or broken glass that 
could pierce or puncture your skin. 

(5) Clean and decontaminate surfaces, containers, and equipment that may have been 
exposed to blood or other body fluids. 

4.5.3.2 Standard Work Practices 

Standard work practices are to be implemented at all times by all employees who may be exposed 
to blood or other potentially infectious materials. Work practices are defmed as specific policies or 
procedures whose purpose is to reduce the potential for employee exposure to bloodbome pathogens. 
Work practices for use by site personnel are described in the balance of this section. 
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J’ersonal Hwiene 

All exposed employees will observe the following hygienic practices: 

0 During or immediately after exposure to blood or other potentially infectious 
materials; do not eat, drink, chew gum, chew tobacco, smoke, apply cosmetics, 
balms or medications, or any other activity that increases the potential for 
hand- to-mouth, mucous membrane, or skin contact. 

0 Following exposure to blood or other potentially infectious materials, personnel 
will wash their hands and any other exposed skin with a disinfectant soap and water 
after removal of chemical-protective gloves or other personal protective equipment 
(PPE). This will be performed before eating, urinating, defecating, applying 
make-up, smoking or undertaking any activity that may result in increased 
potential for hand to mouth, mucous membrane, or skin contact. 

Personal Protective Eauipment 

The basic premise for wearing the appropriate PPE is that site personnel must be protected from 
exposure to blood and other potentially infectious materials. Appropriate PPE is available to all site 
personnel. 

Responders to a medical emergencies will have access to the appropriate PPE. The PPE will be 
present in the site trailer and field vehicles. The PPE should be used in accordance with the level 
of exposure encountered. Minor lacerations or small amounts of blood do not merit the same extent 
of PPE use as required for massive arterial bleeding. Management of the patient who is not 
bleeding, and has no bloody body fluids, should not routinely require the use of PPE. 

The following PPE will be present in each Baker Field Vehicle and/or the Baker Site Trailer. 

1. Disposable chemical-protective gloves (i.e, nitrile or latex) 
2. Resuscitation equipment* 
3. Safety glasses, goggles, or faceshields 
4. Tyvek@ coveralls 

* Resuscitation Equipment - Because the risk of salivary transmission of infectious 
disease during artificial ventilation of trauma victims, pocket mouth- to-mouth 
resuscitation masks will be present in the first aid kits. The pocket 
mouth-to-mouth resuscitation masks are designed to isolate response personnel 
from contact with the victims’ blood and blood-contaminated saliva, respiratory 
secretions, and vomitus. 

Decontamination procedures will follow those outlined in each site HASP. 

Handling M.ubted Wastes 

With the exception of contaminated sharps, all other regulated wastes must be placed in closable, 
color-coded, labeled containers that prevent leakage of fluids. All applicable federal and state 
regulations must be followed for transporting and disposing of the wastes. 
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. . . IDE and Education 

All employees with the potential for occupational exposure will receive initial training on the safe 
handling of first aid incidents during first aid/CPR Instruction, and subsequently during HASP 
briefings. See Appendix A for the suggested Bloodborne Pathogens Training Outline. 

4.5.4 Medical Monitor+ 

All Baker personnel will follow the guidelines established by Baker’s Board Certified Occupational 
Health Physician in association with EMR, Inc. 

4.5.5 Post- Exposure Procedures and Follow-Up -Fernent 

The following subsections presents the procedures to follow when a first aid incident occurs 
involving the presence of blood or other potentially infectious material; specific steps need to be 
taken to safeguard the health of Baker site personnel. 

4.5.5.1 First Aid Incident Report 

If there is a reasonable cause to believe that a potential exposure to blood or other potentially 
infectious materials has been experienced, the employee must complete the steps listed below. 
These steps are required when non-HBV vaccinated first aid responders participate and regardless 
of whether an actual “exposure incident” occurred. 

1. Immediately notify the SHSO. The SHSO will determine whether an “exposure 
incident” occurred. 

2. Wash area of contamination and remove contaminated clothing to ensure that no 
further contamination will occur. 

3. All parties involved will complete the Supervisors Incident Report Form and the 
incident will be reported to Baker’s Human Resources office. 

Baker employees who render first aid where blood or other potentially infectious materials are 
present must be seen by a designated EMR physician within 24 hours of the incident. The ernployee 
must take a copy of the Supervisors Incident Report Form and a copy of OSHA Standard 19 10.103 0 
to the physician. 

Employees who respond to first aid incidents involving the presence of blood or other potentially 
infectious materials where the determination was made that an “exposure incident” occurred, have 
90 days following baseline blood level collection to decide if they wish to have their blood tested 
for HIV. 



The confidential medical evaluation and follow-up will include: 

1. 

2. 

The circumstances of the exposure. 

If consent has been obtained testing of the source individual’s blood in order to 
determine HIV and/or HBV infectivity. If consent is not obtained this will be 
documented in writing. 

3. If consent has been obtained, the exposed employee’s blood will be tested. 

The occupational health physician will provide the employer with a confidential written opinion that 
includes verification that the employee has been informed of the results of the evaluation and also 
includes a recommendation for further evaluation or treatment. A copy of this written opinion will 
be provided within 15 days following the medical evaluation. 

4.5.5.2 “Good Samaritan” Behavior 

The OSHA standard does not cover “good samaritan” behavior. However, employees who provide 
first aid as “good samaritans” should receive the same post incident evaluation either through an 
EMR designated physician or their personal physician. 

4.6 REFERENCES 

OSHA Title 29 CFR Part 1910.1030 

U.S. Department of Labor, U.S. Department of Health and Human Services. Joint Advisory Notice: 
protection against occupational exposure to Hepatitis B virus and human immunodeficiency virus. 
Federal Register 1987; 52:4 18 18- 24. 

Centers for Disease Control. Update on hepatitis B prevention. MMWR 1987; 36:353-360,366. 

Centers for Disease Control. Update: Acquired immunodeficiency syndrome and human 
immunodeficiency virus infection among health- care workers. MMWR 1988; 37:229-34,239. 

OSHA Instruction CPL 2-2.44, February 13, 1992, Enforcement Procedures for the Occupational 
Exposure to Bloodborne Pathogens Standard. 
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Appendix A 

SUGGESTED BLOODBORNE PATHOGENS TRAINING OUTLINE 

I. Jntroductiog 

A. 
B. 

Purpose of the training program 
Overview: Bloodborne Pathogen Standard 29 CFR 19 IO. 1030 
1. Applicability to Site Personnel 
2. General requirements 
3. Overview of Baker exposure control plan 

II. 
. Bloodborne Dose- 

A. 
B. 

Types 
Modes of Transmission 

III. Baker lj&posure Control Plan 

A. 
B. 
C. 

D. 

E. 

F. 

G. 

Purpose 
Plan availability 
Bloodborne pathogen hazard recognition steps 
1. Concept of universal precautions 
2. Blood and other potentially infectious materials 
Potential exposure minimization 
1. Work practices 
2. Personal protective equipment 
3. Hygienic practices 
Procedures for decontamination 
1. Personnel 
2. Personal protective equipment (PPE) 

:: 
Tasks and procedures requiring PPE 
Location of PPE 

C. Disposal of PPE 
3. Equipment 
4. Work surfaces 
Medical monitoring 
1. Baker medical monitoring program 
2. Post exposure evaluation procedures 

it. 
First aid incident report 
HBV and non-HBV vaccinated responders 

C. Exposure incidents (defined) 
e. Confidential medical evaluation 

Emergency Preparedness 
1. First aid kits 
2. Personal injury 
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5.1 INTRODUCTION 

5.0 - HEAT STRESS 

Heat stress in the hazardous waste industry usually is a result of protective clothing decreasing 
natural body ventilation, although it may occur at any time work is being performed at elevated 
temperatures. If the body’s physiological processes fail to maintain a normal body temperature 
because of excessive heat, a number of physiological reactions can occur, ranging from mild (such 
as fatigue, irritability, anxiety, and decreased concentration, dexterity, or movement) to fatal. 

5.2 CAUSES AND SYMPTOMS 

The following heat stress causes and symptoms are provided for buddy monitoring purposes. Site 
personnel must realize that monitoring the physical condition of fellow personnel in Levels D+ 
through B protective ensembles will be more difficult. 

1. Heat rash results from continuous exposure to heat or humid air and chafing 
clothes. The condition decreases the ability to tolerate heat. Symptoms include a 
mild red rash. 

2. Heat cramps are caused by heavy sweating and inadequate fluid intake. Symptoms 
include muscle spasms and pain in the hands, feet, and abdomen. 

3. Heat exhaustion occurs when body organs attempt to keep the body cool, due to 
inadequate fluid intake and personnel not acclimated to the environment. 
Symptoms include pale, cool, moist skin; heavy sweating; dizziness, headaches, and 
vomiting. 

4. Heat stroke is the most serious form of heat stress. It is a MBDICAL 
EMERGENCY. Symptoms are red, hot, &y skin; lack of perspiration; nausea; 
dizziness and confusion; strong, rapid pulse rate; and coma. 

The need to seek medical attention and the urgency in seeking medical attention depends on the 
symptoms and the severity of the symptoms displayed by the affected individual. If heat stroke is 
noted or suspected, medical attention must be sought IMMEDIATELY. Efforts should be taken to 
cool the body to prevent serious injury or death. 

5.3 PREVENTION 

Because heat stress is one of the most common and potentially serious illnesses at hazardous waste 
sites, regular monitoring and other preventive measures are vital. Site workers must learn to 
recognize and treat the various forms of heat stress. The best approach is preventive heat stress 
management. In general: 

0 Monitor for signs of heat stress. 
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0 

0 

Fluid intake should be increased during rest schedules to prevent dehydration. 
Drinking cool water (maintained at 50 to 60°F) is satisfactory when light sweating 
occurs and temperatures are moderate to cool; however, diluted electrolyte 
solutions (i.e., Gatorade, Sqwincher, or equivalent) must be used in addition to 
water under one or all of the following conditions: continued or heavy sweating, 
moderate to high ambient temperatures, or heavy work loads. The intake of coffee 
during working hours is discouraged. 

Acclimate workers to site work conditions by slowly increasing workloads (i.e., do 
not begin site work activities with extremely demanding activities). 

Use cooling devices to aid natural body ventilation. These devices, however, add 
weight and their use should be balanced against worker efficiency. An example of 
a cooling aid is a cooling vest that can be worn under clothing, but not against the 
skin. 

In extremely hot weather, conduct field activities in the early morning and evening. 

Ensure that adequate shelter is available to protect personnel against heat that can 
decrease physical efficiency and increase the threat of heat stress. If possible, set 
up the command post in a shaded area, and encourage breaks in shaded areas. 

In hot weather, rotate shifts of workers wearing impervious clothing. 

Good hygienic standards must be maintained by frequent changes of clothing and 
showering. Clothing should be permitted to dry during rest periods. Persons who 
notice skin problems should immediately consult the SHSO. 

5.4 MONITORING 

Provisions for monitoring for heat stress will be determined by the SHSO and performed as outlined 
below. Because the incidence of heat stress depends on a variety of factors, all workers, even those 
not wearing protective equipment, should be monitored. 

54.1 
. 

Monitoring 

For workers wearing permeable clothing (e.g., standard cotton or synthetic work clothes), follow 
recommendations for monitoring requirements and suggested work/rest schedules in the current 
American Conference of Governmental Industrial Hygienists’ (ACGIH) Threshold Limit Values for 
Heat Stress. If the actual clothing work differs from the ACGIH standard ensemble in insulation 
value and/or wind and vapor permeability, change the monitoring requirements and work/rest 
schedules accordingly. 

The guidelines to follow for workers above as determined by the SHSO are as follows: 

1. Increased awareness of heat stress symptoms and buddy monitoring. 

2. Fluid intake discipline. 
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3. Self monitoring of urine output quantities to prevent dehydration. 

4. Attention to work-rest intervals. 

5. Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intervals 
using the following steps: 

a. Determine the Wet Bulb Globe Temperature (WBGT) Index using the 
Quest@ Heat Stress Monitor. 

b. Estimate the work load using the following guidelines: 

(1) Light work = sitting or standing to control machines, performing 
light hand or arm work. 

(2) Moderate work = walking about with moderated lifting and 
pushing. 

(3) Heavy work = pick and shovel work. 

C. Evaluate the calculations against the following Heat Exposure TLVs* in “C 
or (“F). 

II Work Load 
II 

Work - Rest Regimen Light 1 Moderate 1 Heavy II 

II Continuous work 1 30.0 (86) 1 26.7 (SO) 1 25.0 (77) 11 

f%% work - 25% rest, each hours) 30.6 (87) I 28.0 (82) 1 25.9 (78) 11 

1150% work - 50% rest, each hour I 3 1.4 (89) I 29.4 (85) I 27.9 (82) II 

1125% work - 75% rest, each hour 1 32.2 (90) 1 3 1.1 (88) I 30.0 (86) II 

Special Considerations 

0 Acclimatization - After approximately one to two weeks, workers should be 
acclimated to their environment. 

0 Fitness - Physically fit workers will adjust more readily to a change in 
environment. 

0 Medication - Some medications can predispose individuals to heat- induced 
illnesses. 
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5.4.2 SeminermeablelImaermeabl_e~lotbiag Monitoring 

For workers wearing semipermeable or impermeable clothing encapsulating ensembles, the ACGIH 
standard cannot be used. For these situations, workers should be monitored when the temperature 
in the work area is above 70°F (21 “C). 

To monitor the worker, use one or more of the following methods: 

0 Heart rate. Count the radial pulse during a 30-second period as early as possible 
in the rest period. 

b If the heart rate exceeds 110 beats per minute at the beginning of the rest 
period, shorten the next work cycle by one- third and keep the rest period 
the same. 

b If the heart rate still exceeds 110 beats per minute at the next rest period, 
shorten the following work cycle by one- third. 

0 Oral temperature. Use a clinical thermometer (3 minutes under the tongue) or 
similar device to measure the oral temperature at the end of the work period (before 
drinking). 

b If oral temperature exceeds 99.6”F (37.6”C), shorten the next work cycle 
by one- third without changing the rest period. 

b If oral temperatures still exceeds 99.6”F (37.6”C) at the beginning of the 
next rest period, shorten the following work cycle by one- third. 

t Do not permit a worker to wear a semipermeable or impermeable garment 
when his/her oral temperature exceeds 100.6”F (38.1 “C). 

0 Body water loss. Measure weight on a scale accurate to kO.25 pound at the 
beginning and end of each work day to see if enough fluids are being taken to 
prevent dehydration. Weights should be taken while the employee wears similar 
clothing or preferably in underwear only. The body water loss should not exceed 
1.5 percent total body weight loss in a work day. 

Initially, the frequency of physiological monitoring depends on the air temperature adjusted for solar 
radiation and the level of physical work. The length of work cycle will be governed by the 
frequency of the required physiological monitoring. 

5.5 CARING FOR HEAT-RELATED ILLNESS 

To care for heat-related illness provide the following: 

0 Remove victim from heat. 

0 Loosen tight clothing. 
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0 Apply cool, wet cloths to the skin. 

0 Fan the victim. 

l If victim is conscious, give cool water to drink. 

0 Call for an ambulance or transport to hospital if heat stroke is suspected/, victim 
refuses water, vomits, or starts to lose consciousness. 
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This Safe Boating Operations Program presents the Baker Environmental, Inc. (Baker) safe boat 
operating procedures. The elements addressed in this procedure include purpose, scope, 
responsibilities, equipment, terms, and general safe practices. 

7.1 PURPOSE 

The intent of the Baker Safe Boating Operations Program is to establish requirements for :;afe boat 
operating procedures to protect personnel from potential hazardous situations. This program is also 
designed to address elements of the United States (U.S.) Department of Transportation, U.S. Coast 
Guard Federal Requirements for Recreational Boats. 

7.2 SCOPE 

This program applies to Baker SRN projects in which Baker personnel may be involved with 
sampling activities from boats as part of their job duties. This program contains requirements for 
practices and procedures to protect these employees from the hazards of boating operations. 

73 RESPONSIBILITY 

The Baker SRN Project Health and Safety Officer (PHSO) and Project Manager are responsible for 
implementing and administering this Safe Boat Operations Program at project sites. The Baker Site 
Health and Safety Officer (SHSO), Site Manager, and field personnel are responsible to adhere to 
these procedures. 

7.4 TERMS 

Bailer - manual device (portable bilge pump, bucket scoop, etc.) for bailing water. 

Bow - The forward part of a boat. 

Port - The left side of a vessel as one faces the front or bow. 

Starboard - The right hand side of a vessel as one faces the front or bow. 

Stern - The rear or aft part of a boat. 

Type I PFD - personal flotation device rating; it is effective for all waters, especially open, rough 
or remote waters where rescue may be delayed. It is designed to turn most unconscious wearers in 
the water to a faceup position. 

Type II PFD - personal flotation device rating; intended for calm, inland water or where there is a 
good chance of quick rescue. 
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Type III PFD - personal flotation device rating, good for calm, inland water, or where there is a good 
chance of quick rescue. It is designed so wearers can place themselves in a face-up position in the 
water. 

Type IV PFD - personal flotation device rating; throwable device intended for inland water with 
heavy boat traffic, where help is always present. It is designed to be thrown to a person in the water 
and grasped and held by the user until rescued. Type IV devices include buoyant cushions, ring 
buoys, and horseshoe buoys. 

7.5 GENERAL SAFE PRACTICES 

The following list consists of general safe practices duririg sampling activities from a boat. These 
safe practices are intended as a guideline for field personnel to recognize. 

1. Safe boat operation training can be conducted during the site health and safety plan 
(HASP) pre-entry briefing. Training procedures for personal who will use a boat 
to conduct sampling at a minimum consist of the following dot listed items. 

0 Fire safety - including fire extinguisher use 
0 Distribution of weight and movement of personal inside the boat 
0 Sounding distress or warning signals 
0 Engine operation and mixing of fuel 
0 Heat exposure 
0 Rescue techniques -. 
0 Sampling procedures 

2. Personnel must be cognizant of current weather conditions by checking weather 
reports before leaving shore and watchful for signs of bad weather. Sampling from 
boats should not be conducted during inclement weather conditions, such as, heavy 
rains, electrica storms or flooding. 

3. A minimum of two people should comprise the sampling crew, however, the 
maximum capacity rating for the boat should not be exceeded. Only one person 
should move on the boat at any one time. 

4. The motor should be turned off during sampling, anchoring, or when entry or exit 
from the boat takes place. 

5. Each Baker boat should be inspected annually by a qualified individual. These 
inspections should be documented and any safety concerns addressed before the 
boat is used on any other projects. 

6. Equipment listed in Section 7.6 of this program should be maintained of the boat 
and inspected to assure good operating conditions. 

7. PFDs must be Coast Guard-approved, in good and serviceable condition, and of 
appropriate size for the intended user. Wearable PFDs must be readily accessible, 
meaning the crew must be able to put them on in a reasonable amount of time in an 
emergency (boat sinking, on- board fire, etc.). The PFDs should not be stowed in 

_-. 

Rev.: 9194 



plastic bags, in locked or closed compartments or have other gear stowed on top of 
them. 

8. All boating accidents must be reported to the Baker PI-IS0 and Project Manager as 
soon as possible. 

7.6 EQUIPMENT 

The following equipment is required to be available on each boat. 

a-pound ABC type fire extinguisher 
First aid kit 
Minimum of two oars 
Knife 
Type I, Type II, or Type III PFD for each crew member 
Bailer 
One Type IV throw flotation device with 50 feet of line 
Anchor with 75 feet of line 
Waste containers 
Safety kill switch connected to driver 
Air horn, flashlight and orange flag 
Poly- coated tyvek or rainsuit 
Towels 

,f-- 7.7 HypOTHERMIA 

The effects of cold water can cause hypothermia to the body within minutes. Signs and sylmptoms 
of hypothermia are: 

0 Shivering 
0 Loss of coordination 
0 Lethargy 
l Coma 

A poly-coated tyvek or rainsuit can be used to help maintain body temperatures while transporting 
back to shore any individual who had fallen overboard. 
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Genium Publishing Corporation 
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Schenectady, NY 12303-1836 USA 
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I lssuedz lv78 Revision: E, 81’90 
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F? 
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(29 CFR 1910.1000, Table 2-l-A) 
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Man. inhalation. 
-f 
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blood (other changes) and nutritional and gross metabo- 

(29 CFR 191O.lWO. Table Z-2) l988 NOSH RELs 
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s-hr Twk 10 p&Xn TWA: 0.1 ppnh 03 mghn’ 
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Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm, 3 mg/m’ 
Acceptable Maximum P& 50 ppm (10 min)t 

BoUing Point: 176 ‘F 80 l C! 
Mel 

9 
Point: 42 l F ( .S % I, ! 

Vapor 100 mm H at 79 ‘F (26.1 l C) cessure: 
Vapor Den& 
Evaporation K 

(Air = 1): 2.f 
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P 

lfk Gravity (15 ‘C/4 ‘c): 0.8787 
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1 80 
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%Volatlle by Volume: 
Vkcoslty: 0.6468 mpa at 20 l c 

‘Appearanceand Odor: A colorless liquid with a characteristic SW&C, aromatic odor. The odor recognition threshold (10046 of panel) is approxi- 
mately 5 ppm (unfatigued) in air. Odor is nol an adequate warning of h&ard. 

Benzene is incompatible 

canproducetoxicgasesandvaponsuchascarbon 



No. 316 Benzene W 

suffickni humair tmd animal e&lea&a human carclnogcn (Grow& 1): - - 
Summary of Risks: Prolongcd skin contact or excessive inhalation of benzene vapor v cause hcadachc, ww 

7Eli-i The most important health hazards arc cancer (leukemia) and bone marrow damage with mjury to blood-forming e 
‘te lost. and fatigue. 

ClUoniC low-level 
sure Higher level exposures may irrltatc the respiratory tract snd cnuse central netvous system 

%&al CoudMona Aggravated by Long-Term Exposure: Expsure may worsm ailments of the 6 
CNS) depressz~n. 

Acute Yif fkts Symptoms of acute overexposure in&de irritation of the eyes, nose, a+ respiratory tract, lxeathlessness. euphoti nausea, 
droptsincss, head&e, dir&ass, ud inculcation. Severe exposure may lead to convulstons and unconscio~ Skm contact may cause a 

% 
g rash (dermatitis). 

ode Effect: Lmg-tam chronic exposure may result in many blood dkordas renging f&m aplastic anemia (an inability to form blood cells) 
to kukemik 
FIRSTAID 
&~~‘Gently lift the eyelids and flush immediately end a&moody with flooding amounts of watrr until transported to en anagency medical 
ftity. Codt e phy&ian +rnediately. - 
Skia: f?uic& ranove contammstsd clothinn. Immedial~ rinse with flcdinn amounts of water for at lust 15 min. For redd~cd or blistered 

Splltiak: Design cmd prnctice a benzene spill control and countermuzrwe plan (SCCP). Notify safety pesonnel, evacuate all lmnew~q 
personnel, eliminate all heat and ignition sources, and vovide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eyt 
contar& and skin absotption. Absorb as much benxene as possible with an inert, noncombustible material. For large spills, dike far ahead of spill 
and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120). 
Dkpostth Contact your supplier or a licensed contractor for detailed recomm 
EPA Des&nations 

endations. Follow applicable Federal, state, and local regulations. 

Listed as <RCRA Hazardous Waste (40 CFR 26133). Hazardous Waste No. UOl9 
Listed as a CERCL.A Hazardous Substance* (40 CFR 302.4X Rep’brtable Quantity (RQ: 1000 lb (4% kg) [* per Clean Water Act, Sec. 307 (a), 

311 (b)(4), 112; and pa RCRA, See. 30011 
SARA Exaemely Hazardous Substance (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deslstnatlons 

R&&&or: S&k ofessio~advice prior to respirat& ;el~tio$and use. Fofiow OSHA &piiator reg&tions (29 CFR 1910.134) and, if neces- 
ssry, wear a NfOS. -approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an P; 
SCFM. warning! Air-purijjing resphztors do not protect workers in oxygen-dt@ent atmaspkrcs. 
Other: Wear impervious gloves, boots, apons, and gauntlets to prevent skin contact. 
Ventilation: provide general and l0ca.t explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELS 
(Sec. 2). Local exhaust ventilation is prefred since it prevents contxminant dispcsion into the work ma by controlling it at its sounz”“‘~ 
Safety Statlons: Make available in the work area emergency eyewash stations, safety/quickdrench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from 
Comments: l? 

au shoes and equipment. L&under contaminated clothing before wearing. 
ever eat, dri& or smoke in work mess. Practice good personal hygiene after using this material, especially before eating. drinking, -- 

Storage Requlremeutst Store in tightly closed containas in a cool, day, well-vent&tad arca away from all heat and ignition sources and 
incompatiile materials. C&i& Benzene vapor muy form upkwive mizture~ in uir. To prevent static sparks, electrically ground and bond all 
containers and equipment used in shippmg. rccciving, or transferring operations in production and storage areas. When opening or closing 
henzene containerf use nonspahing tools. Keep fine extinguishers readily available. 
Englneerlng Controls: Because OSHA speci.tIcally regulates benzene (29 CFR 1910.102Q educate workers shout its potential hazards and 
dangers. Minimize all possible exposures to carcinogens. If possible, substitute less toxic solvents for muse this material with extreme 
caution and only if absolutely essential. Avoid vapor inhalatton and skin and eye contact Use only with adequate ventilation and apprr@ate 

Eii 
sonal protedve gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 
gnate regulatiareas of beruene use (see legend in the box below) and label benzene containers with “DANGER, CONTAINS BENZENE, 

CANCER HAZARD.” 
Otber Precautions: Provide PrcpIacenxnt and periodi medical examinations with emphasis on a history of blood disease or previous exposure. 

Transportatkn Data (49 CFR 172.101, .102) 
DOT Sblpplng Name: B ellzem (bmzd) 
DOT Hazard C~~SSZ Flammable Iiquid 

NO Shlpplng Name: Benzene 
MO Hazard Class 3.2 

ID No.t UN1 114 ID No.: UN1 114 
DOT Lob& Flammable liquid 
DOT Packaging ExceptIons: 173.118 

NO Label: Flammable liquid 

DOT Pmk@ng Rquirements: 173.119 
IMDG Packaging Group: II 



l~-~ic~o~~y~ne~rfption:~industrijro~veptcomposedOf6046Cis-md 4056trans-iSOmaS.B0thiSOmrS,CiS R 1 
and tram, ate made by partial chlorination of acetylene. Used as a general solvent for organic materials, lacquers, dye 
cxtmctio~ thermoplastiu, organic synthes~ and perfunx3. The mms-isomer is more widely used in industry than either 
he cis-isomr or the mixture. Toxicity also varies bctweea the two isomtrs. 
Other Dealguattonss CAS No. OS40-59-O; CsHsC$ acetylene diibloride; cis-1,2diihloroethykne; ryf?&ichknocthylenc; 
franr-1,2-dicblotoeutylene, dioform. 
Manufacturer: Contact your supplier or diitributor. Consult the West Ckceskufwe&Euyus’GuidO”, for a supplien list 

N&-PA 

HMIS 

1,2-Dichloroethylcne, ca 100% 

O&A PEL _ 
B-hr TWA: 790 mgm’, 200 ppm 

ACGIH TLV, 1989-W 
nv=rwA: 790 mglm’, 200 ppm 

NlOSHREL,lm 
790 mg/ms, 200 ppm 

Toxktty Data* 
Rat, oxal, LJ+,,: 770 mgkg; toxic effects not yet reviewed 
Frog, inbalahon, TG 117 mgIm3 inhaled for 1 hr affects the 
peripheral nerve and sensation (flaccid paralysis without 
anesthesia); behavior (excitement); lungs, thorax, or 
respiratiou (nspitatoty dcprcssiou) 

1 See MOSH, RTECS (KV9360000).’ for additional toxicity data. 
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Boiling Points 119 ‘F/48 ‘C Mokcuiar Weight: 96.95 g/m01 
Melting Point: -56 tp -115 ‘F/-49 to -82 ‘U. Specific Gravity (IJO = 1 at 39 ‘Fl4 ‘C): 1.27 at 77 ‘FR5 ‘C 
Vapor Ressure: 180 to 264 tort at 68 ‘F/29 l C Water Solubilky: Insoluble 
Vapor Den&y (Air = 1): 3.4 

Appearance and Odor: A colorless, low-boiling liquid with a pleasant odor. 
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Flash PoIntz 37 ‘FZLB ‘C, CC 1 Autolgnitkm Temperature: 860 ‘F/460 ‘C 1 LEL: 5.6% vlv 1 UEL: 12.8% v/v 

Extingui&~g Median Use dry chemicsl, CO%, halo& water spray, or standard foam. Watex may be ineffective rmless used to blanket the fire. 
Unusual Fire or Explodlon Hazards: This &crial’s vapors a~ a dangemus fin hazad and modaate explosion hazard when exposed to any 
heat or ignition source or oxidizer. 
Special Fire-fighting Procedures: Since fm may produce toxic fumes, wear a self~tainui breathing apparatus @CBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode aud a fully encapsulating suit. Vapors may travel to heat or ignition sources and flash 
b&k. Stay upwid atd out of low aws. Be aware of runoff from fm control methods. Do not nlease to sewers or waterways. 
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Stability/Potymerlzation: This material is stable at room tempcmtum in closed coataims under normal storage and hand&g conditions. 
Hazardous polymerization cannot occur. 
Chemical Incosnpatfbllfttes: This material is incompatible with alkalies, nitrogen tetraoxide, difluoromcthykne, strong oxkiixcm, end dihy- 
pofluoritc. When in contact with copper or copper alloys or by reaction with potassium hydmxide, explosive chlomacetykne may bc nkascd. 
Condltlone to Avoid: Addition of hot liquid to cold l,2dichlorocthylene may cause sudden emission of vapor that could flash back to ao ignitiol 
source. 
Hazardous Products of Decompo&ion: ‘Ihmal oxidativc dccompositicm of 1.2-dichlosucthy1eae can produce highly toxic fumes of chlorine 
Go. 



No. 703 1,2-Dichloroethylene 4190 

Su-aG of Rjsks: 1,2Dichloroethyle& most important effect is its in&ion of the cent& nervous system (CNS) and narcosis. This material 
is toxic by inhalation, ingestion, and skin contact It is also irritating to the eyes. ‘Ihe tran.+isomer at2200 ppm causes nausea, vertigo, and 
bmiog of the eyes. The trans-isomer is twice as potent as the cis-isomer. If renal effccb occur, they am transient. 
Medkal Conditions Aggravated by hng-Term Exposure: None rew. 
Target Organs: Central nervous system. eyes, respiratory System. 
Primary Entry Routes: Inhalation, ingestion, skin and eye contact. 

._. . 

Acute Effects: Inhalation of 1,2dichlornethylene causes narcosis, respiratory tract irritation, nausea, vomiting, tremor, weakness, central nervous 
depression, and epigastic (the abdomen’s upper midregion) cramps. Contact with the liquid causes eye and skin (on prolonged contact) irritation. 
Ingestion causes slight depression to deep narcosis. 
Chronic Effecta: None reported. 
FJRSTAJD 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Jnhalatlon: Remove exposed person to fresh air and support breathing as needed.‘Have trained personnel administer 100% oxygen, preferably 
with humidification. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. I f  ingested have a cunsciolu person drink 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate In-plant, paramedk, or community medical support. 
Physician’s Note: Intravenous injections of calcium gluconate may relieve cramps and vomiting. Treat central nmous system effects sympto- 
IllidCaUy. 
@&jH ~7s’.c8pi11; &qk, &$ fi$#$@,@‘#&~&; ,_, :j,;; .I ;j;j..;, i :i:-i ,I :;~:~:::.:’ ;::‘::: ‘. ~.~.~~~~i::.“. . . :, j..:;:,.:;,:i] :i: ‘i:: ’ : ..,:. j ;:;.: ,,,, i .-,,,:.;;..;: :, . . : ,,:, 

Spill/Leak: Design andpractice a l,Z-dichlomethylene spilt control and countermeasure plan (SCCP). Notify safety personnel, remove all heat 
and ignition sources, evacuate hazard area, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation and skin 
or eye contact. Absorb small spills on paper towels. After evaporating the 1,2-dicbloroethyiene from these paper towels in a fume hood, bum the 
paper in a suitable location away from combustible material. Collect and atomize large quantities in a suitable combustion chamber equipped with 
an appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ: 100 lb (45.4 kg) [* per RCRA, Sec. 3001, per Clean 
Water Act, Sec. 307(a)]t 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed aa a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designntions 
Listed as an Air Contaminant (29 CFR 1910.1@30, Table Z-1) 
t Listed as 1.2~rrantdic&roethylene. 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per GSHA eye- and fawprotection regulations (29 CFR 1910.133). 
Respfrator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NJOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
War&g: Air-purifying respirators do not protect workers in oxygendeficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or mpeatcd skin contact. 1,2dichbroethyleoe attacks so= 
forms of plastics, rubber, and coatings. 

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne conccntrstions below the GSHA PEL and 
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source.(lO~ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quickdrench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and quipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet. or applying cosmetics. 

./..,.,._.,,_._, . . . . . . ..\ .,~.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~: r:-Il~~~~~~~~~~:~,:::,.~ ; 
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Storage Requirementsz Store in tightly closed containers in a cool, well-ventilated area away from all incompatible materials (Sec. 5) and 
o*g materials. Outside or detached storage is preferred. If stored inside, place contaioers in a stand& flammable liquids storage cabi& or 
room. Protect containers from physical damage. 
Engfneerfug Controls: Avoid vapor inhalation and skin and eye contact Use only with adequate ventilation and appropriate personal protective 
gear. Institute a respiratory protection program that includes regular training, maintenance. inspection, and evaluation. 1.2dichloroethylene is a 
dangerous fire hazard. All engineering systems should be of maximum explosion-proof design and electrically grounded and bcnded. Provide 
pnplacement questionnaires which emphasize detecting a history of chronic respiratory disease. . - 
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Schenectady, NY 1230446% i&A Ethytbenzene ,’ ., 

(518) 377-8854 Issued: 8/18 Revision: B, 9/92 
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Ethylbenzene (C&C2H~) Desctiptlon: De&cd by heating benzene and ethylene in presence of aluminum chloride with R 1 .- NFPA 
subsequent distillation. by fractionation directly from the mixed xylene stream in petroleum refining. or dehydrogenation 
of naphthenes. Used as a solvent, an antiknock agent in gasoline; and as an intermediate in production of synthetic rubber, 

I[ 3 
S 2* 

styrena, cellulose acetate, diethylbenxene, acetophenone, ethyl anthraquinone, propyl oxide, and a-methylbenxol alcohol. 
Other Designations: CAS No. 100-41-4, ethylbenxol, EB. phenylethane, NCLC56393. 

Fd 

Manufacturer: Contact your supplier or distributor. Consult latest Ckdcd Week Buyer~‘Guidccn) for a suppliers list. r1bs0lption ms 
H 2t 

Cautions: Ethylbenxene is a skin and mucous membrane irritant considered the most irritahg of the benzene series. Inhalation 
I; 30 

causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. 
PPE-+I 
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1991 OSHA PRLs 
8-hr TWA: 100 ppm (435 mg/m3) 
15min STEL: 125 ppm (545 mg.!m’) 
Action L.evek 50 ppm (217 mg/m3) 

1990 IDLH Level 
2000 wm 

199293 ACGIH TLVs 
TWA 100 ppm (434 mg/m3) 
ST& 125 ppm (545 mg/m3) 
1990 DFG (Germany) MAK 
TWA: 100 ppm (440 mg/m3) 
Category 1: local irritants 

198586 Toxicity Data* 
Human, inhalation, ‘lQ 100 ppmf8 hr caused eye effects, 
sleep, and respiratory changes. 

Human, lymphocyte: 1 mmol/L induced sister chromatid 
exchange. 

1990 NIOSH REL Peak Exposure Limin 200 ppm. 5 min. 
Rat, oral, LD,: 3500 mg/kg: toxic effects not yet reviewed 

TWA: 100 ppm (435.mg/m3) 
momentary value, max of 8/shift 

Rat (female), inhalation, Tc;d. 1000 ppfl hr/day, 5 days/ 

Danger of cutaneous absorption 
wk. for 3 wk prior to mating and daily for 19 days of gesta- 

STEL: 125 ppm (545 mg/m3) tion produced pups with high incidence of extra ribs.(‘m 

* Sa NIOSH, RTECS @AU700000), for additional irritation, mutation. reproductive. and toxicity data. 
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Molecular Weight: 106.16 ” 
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BoNing Point: 277 ‘F (136 ‘C) 
Y 

-Melting Point: -139 ‘F (-95 ‘C) 
Surface Ten&on: 31.5 dyne/cm 

Density: 0.863 at 77 l F (25 ‘C) 

Ionization Potential: 8.76 eV 
Water Solubility: Slightly. 14 mg/lOO mL at 59 ‘F (15 ‘C) 

Viscosity: 0.64 CP at 77 ‘F (25 l C) 
Other Solubllltlesz Miscible in alcohol. ether. soluble in carbon tetrachloride, benzene, 

Refraction Index: 1.4959 at 68 ‘F (20 ‘C) 
sulfur dioxide, and many organic solvents; insoluble in ammonia 

Relative Evsporatlon Rate (ether = 1): 0.0106 
Odor Threshold: 2.3 ppm 

I Bulk Density: 7.21 lb/Gal at 77 ‘F (25 l C) 
Vapor Pressure: 7.1 mm Hg at 68 l F (20 ‘C); 10 mmHg at 78.62 ‘F (25.9 ‘C); 100 mm Hg 

Critical Temperature: 651 l F (343.9 ‘C) 
16538 l F (74.1 ‘C) 

Critical Pressure: 35.6 atm 
Saturated Vapor DeusIty (Air = 0.075 lblfg or 1.2 kg/m)): 0.0768 lb/f? or 1.2298 kg/m3 

~ Appearance and Odor: Colorless. flammable liquid with a pungent odor. 
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] Autoignition Temperature: 810 ‘F (432 l C) 

: .y _&.. : ‘,,C Flash potnt: 64 ‘F (18 l c) cc 
1 LEL: 1.0% v/v 1 URL: 6.7% v/v 

~th@shlttg Media: Class 1B Flammable liquid. For small firer, use dry chemical, carbon dioxide, or ‘alcohol-resistant foam. For large fries, use 
fog or ‘alcohol-resistant’ foam. Use water only if other agents are unavailablr EB floats on water and may travel to an ignition source and spread 
fire. Unusual Pire or Explosion Hazards: Burning rate = 5.8 mm/mm. Vapors may travel to an ignition sour= and flash back Container may 
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewers. Special Fire-fighting Procedures: Because fue may 
ProdUCe toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand 
or positive-pressure mode. Cool container sides with water until well after fm is out. Stay away from ends of tanks. For massive fire in cargo area, 
use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire bum. Withdraw immediately if you hear tiing sound 
from venting safety device or notice any tank discoloration due to fire. Do not release runoff from fire control methcds to sewem or wataways. 

StabilitylPolymerixation: Ethylbenzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 

polymerization cannot occur. 
Chemical Incompatibllltles: Reacts vigorously with oxidii. 
Condltlons to Avoid: Exposure to heat and oxidixers. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes. 
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Carcinogenlcity: The IARCj*6Q, N’l’P,tlee) and OSHAtleo do not lit EB as a carcinogen:Summary of Risks: Occupational exposure m EB alone 
is rare since it is usually present together with other solvents. EB is irritating to the eyes, skin. and respiratory tract. Vapor inhalation produces 
varying degrees of CNS effects depending on concentration. The liquid is absorbed tluough the skim but vapors are not. 56 to 64% of inhaled 
ethylbenzene is retained and metabolized. Urinary metabolites following exposure to 23 to 85 ppm for 8 hr are mandelic acid (64%). phenyl- 
8lYoxYlic acid (25%). and methylphenylcarbmol/l-phenyl ethanol (5%). Concurrent exposure to xylene and ethylbenzene causes slower eXCretion 

. 
of EB metabolites. Based on the rat LDse, one manufacturer gives 3 to 4 ox as the lethal dose for a 100 lb person. ConIinKe M na PngC 
CoprilbrO1992~wlmlbl~~CaparriaL h~~~~#.eprcductimrirbrvcd=p~i*d~~~bpdu’b~ 
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Medical Conditions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obstructive 
airway disease). Target Organs: Eyes, respiratory system, skin, CNS, blood. Primary Entry Routes: lnhalatin, skin and eye contaa. Acute 
Effecls: Vapor inhalation of 200 ppm caused transient eye irritation; 1000 ppm caused eye irritation with profuse watering (tolerance developed 
rapidly); 2000 ppm caused severe and immediate eye irritation and watering, nasal irritation, chest consoictioth and VatigO; m Ppm was 
intolerable and caused eye and nose irritation. Inhalation of high concentrations may cause narcosis; cramps, and death due to reSpm paralysis. 
Skin exposed to pure ethylbenzene for 10 to IS min absorbed 22 to 33 mg/cm2/hr. Immersion of hand in solutions of 112 & 156 mgh for 1 hr 
absorbed 118 & 215.7 pg/cm2/hr, respectively. Chronic Effects: Repeated skin contact may oause dryness. scaling, and fissuring. Workers 
chronically exposed to > 100 ppm complained of fatigue, sleepiness. headache, and mild irritation of the eyes and respiratory tract. Repeated vapor 
inhalation may result in blood disorders, particularly leukopenia (abnormally low level of white blood cells) and iymphocytosis. 
FIIiST.AfD 
Eyes: Do nor allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediatciy. Sltln: &i&y remove contaminated clothing. Rinse 
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed Person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
convulsing person. Contact a poison control center and unless otherwise advised, have that consciorcs and alert person drink 110 2 glassy of water 
to dilute. Do not induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and surface 
tension will cause it to spread over a large area of the lung tissue. 

After first aid, get approprlate in-plant, paramedic, or community medlcal support. 
Note to Physicians: BEl= mandeiic acid in urine (1.5 g/g of creatinine), sample at end of shift at workweeks end. Since this teat is not specific, 
test for EB‘in expired air for confirmation. 
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SpilVLeak: Notify safety personnel. Isolate and ventilate area. deny entry and stay upwind. Shut off all ignition sources. Cleanup Personnel should 
protect against vapor inhalation and skin/eye contact. Take up small spills with earth, sand, vermiculite, or other absorbent, noncombustible mate- 
rial and place in suitable container. Dike far ahead of large spill for later reclamation or disposal. Report any release >iCOO lb. Follow applicable 
OSHA regulations (29 CFR 1910.120). Environmental Transporti I f  released to soil, EB partially evaporates into the atmosphere, with a half-life 
of hrs to wks. and some leaches into groundwater, especially in soil with low organic carbon content Biodegradation occurs with a half-life of 2 
days. Some EB may absorb to sediment or bioconcentrate in ftih. Evidence points to slow biodegradation in groundwater. In air, it reacts with 
photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. &otoxiclty Values: 
Shrimp (Mysidopsis bahia), LCW, = 87.6 m&/96 hr; shecpshead minnow (Cyprhodon variegatus) U!W, = 275 m&L+96 hr fathead minnow 
(Pimephalespromefas) LCX, = 42.3 mg/W96 hr in hard water & 48.5 m@/96 hr in softwater. Disposal: A candidate for rotary kiln incineration at 
1508 to 2912-F (820 to 16OO’C). liquid injection incineration at 1202 to 2912’F (650 to 16oo’C). and fluidized bed incineration at 842 to 1796’F 
(450 to 98O’C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations 

EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. DO01 Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-1-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA Extremely Hazardous Substance (40 CFR 355),TPQ: Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 3024): Final Reportable Quantity (RQ). 1000 lb (454 kg) [* per CWA. Sec. 311 (b)(4) & 

CWA. Sec. 307 (a)] 

Section 8. Spezial-Pj-otwticjn Data. 
:‘. ‘-: .‘.. 

.: :..: 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and f.&-protection regulations (‘% CFR’i910.133). Because. 
contact icns use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to selection and use. Follow 
OSHA respirator regulations (29 CFR 19 10.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For < 1000 ppm. use a powered 
air-purifying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR). SCBA. or chemical cartridge respirator with 
appropriate organic vapor cartridge. For c 2OCO ppm, use a SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning 
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators a’o notprotect workers in oxygen-deficient atmo- 
spheres. If  respirators are used, GSHA requires a respiratory protection program that includes at least: medical certification, trainiig. fit-testing. 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gloves. boots. aprons, and gauntlets made of Viton or polyvinylchloride to prevent skin contact. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its (t”) source. Safety Stations: Make available in the work area emergency 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Rqulpment: Separate contaminated work clothea from 
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Nevei eat, drink, or smoke in .work 
areas. Practice good personal hygiene after using this material, especially before eating. drinking. smoking, using the toilet, or applying cosmetics. 

Section 9. S#$i~~,~$+iq~tio~$ and Coh’Men&., . . . . . .., : :..... . . . ,.::, 1. : .:,;fi:j$ :; i..;:~/~.,~‘:I’: : ‘:;,:.:-. : ?. :,j ‘.. :, : 

Storage Requirementi Store in a cool. dry, well-ventilated area away from ignition sources and oxidizers. Outside or detatchcd storage is 
prcferrcd. If  inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent 
static sparks, electrically ground and bond all equipment used with ethylbenzene. Install Class 1. Group D electrical equipment. Engineering 
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain 
ievcis as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative 
Controb: Consider preplacement and periodic medical exams of exposed workas that emphasize the CNS, skin, blood, and respiratory system. 

DOT Shipping Name: Ethylbenzene 
DOT Hazard Class: 3 
ID No.: UN1 175 
DOT Packing Group: lI 
DOT Label: Flammable liquid 
Special Provisions (172.102): Tl 

Transportation Data (49 CFR 172.101) 

Packaging Authorizations 
a) Exceptlons: 173.150 
b) Non-bulk Packaging: 173.202 
c) Bulk Packaging: 173.242 

Quantity Llmltations 
a) Passenger Aircraft or Rallcar: 5L 
b) Cargo Aircraft Only: 60 L . 
Vesrei Stowage Requirements 
a) Vessel Stowage: B 
b) Other: - 

(? _-. 

i 



ar Genium Publish ing Corporation Maietial Safety Data Sheets Collection: 
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Schenectady,NY 12504%,$ ‘USA 
$tttgo. 317 

(518) 377-8854 ’ Ts!!~ 8r79 Revision: E. 9/92 , ----- -. - - 

Toiuene (C&CXIs) Des&p 
aromatization of saamued aromatic hjdrocarbons or by fractional distillation of coal-tar lii oil and pwifii by 
tion. Used widely as a &vent (replacing benzene in many cases) for oils. resins. adbcsive e rubber, coal tar, asphalt, 
pitch, acctyl ccUulose~, cellulose paints and varnishes; a diluent for photogravure inks, raw mataial for organic synthesis 
&enzoyl & bexuili~cne chlorides. sac&arine, TNT. toluene diisocyanate, and many dyesa&), in aviation and high octane 
automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigatiunal instruments. 

~ 

Other Destgnatlons: CAS No. 108-88-3. Methacide, methyl- methyibenzol, phcnyicwbne, tolwl, Toiu-SOL 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buycrs’Guit@) for a suppliers list 

HMIS . 
H 2-z 

Cautions: Toluene is M eye, skin, and respiratory tract irritant becoming narcotic at high centrations. Liver and kidney damage 
has occurred. Pregnant women chronically exposed to toluene have shown teratogcnic effects. Toluene is highly flammable. 

L : 
PPE-see t 
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Tohem, < 100%: may contain II small amount of benzene (- 1%). xylene. and nonaromatichydmc&ons. 
1991 OSHA PELs 
8-hr TWA: 100 ppm (375 mg/m3) 

1992-93 ACGIH TLV (Skin) 
TWA: 50 ppm (188 m&m3) 

198586 Toxidty Datat 

lS-min STEL: 150 ppm (560 mg!m3) 
Man, inhalation, Tt&z 100 ppm caused hallucinations, 

1990 DFG (Germany) MAK* 
and changes in motor activity and changes in 

1990 IDLH Level psychophysiological tests. 

2000 ppm 
TWA: 100 ppm (380 mg/m3) 
Half-life: 2 ix to end of shift 

Human, oral, LDh: 50 mgikg; toxic effects not 

1990 NIOSH RELs Category Ik Substances with systemic effecis 
yet reviewed 

TWA: 100 ppm (375 mg/mf> Peak Exposwe Limitz 500 ppm, 30 min 
Human, eye: 300 ppm csusd irritation 

a 
STEL: 150 ppm (560 mg/m3) average value. 2/shii 

Rat, oral, LD,: 5000 mg/kg 

+ Available information suggests damage to Ihe developing letas is probable. 
Rat, liver: 30 pmol/L caused DNA damage. 

See NIOSH, RTECS (xSS250000), for additional irritation. mutation, reproduaive, and toxicity data. 
.., :..‘.~‘...:~:.:,::,::.:,~ __,, . . . . . . . . . . . . . . . . . . . ,..,.....,. .,.,.,. .L. . . . . . . .._ i... . . . : .A.. ~ : ~.~~~~~~~~~~:~~:: 
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Boiling Point: 232 ‘F (110.6 ‘C) 
Melting Point: -139 ‘F (-95 ‘C) 

Water SuIubUity: Very slightly soluble. 0.6 mg/L at 68 ‘F (20 ‘C) 

Molecular Weight: 92.15 
Other Solubflltles: Soluble in acetone, alcohol, ether, benzene, chloroform. glacial acetic 

Density: 0.866 at 68 ‘F (2014 ‘C) 
acid, petroleum ether, and carbon diikle. 

Surface Tension: 29 dyne/cm at 68 ‘F (20 l C) 
Vapor Pressure: 22 mm Hg at 68 ‘F (20X); 36.7 mm Hg at 86 ‘F (30 ‘C) 

Viscosity: 0.59 CP at 68 ‘F (20 ‘C) 
Saturated Vapor Den&y (Air = 0.075 lb/@ or 1.2 kg/m)): 0.0797 lb@ or 1.2755 kg/m3 

Refraction Index: 1.4%7 at 20 ‘C/D 
Odor Threshold (range of all referenced values): 0.021 to 69 ppm 

Appearance and Odor: Colorless liquid with a sickly sweet odor. 
.:.y . . . . . ..:.: . . . . . . . . . . . . . . (......... . . . . . . . ~ ,........ . . . . . i . . . . . . . . . . :‘~;...,..~;....‘...,.. “‘; . . . . . . ::,. ~‘..,.. . . . . . . . .I _..... . . . . . . :.. .I\... q%...,s. . . . . . . . . i~~~~~~~~~~~~~~~~::~~~~~~~~~~~ 

96 ‘F (480 l v LEL: 1.27% v/v UEi: 7.0% v/v 

Extfngulshing Medfa: Toloene is a Class 1B flammable liquid. To fight fire, use dry chemical carbon dioxide, or ‘akohoi-resistant’ foam. Water 
spray may be ineffective as toluene floats on watef and may actually spread fire. Unusual Fire or Exp1osIon Hazards: Cor\centrated vapors are 
heayier than air and may travel to an ignition source and flash back. Containa may explode in heat of fire. Toluenes’ burning late = 5.7 mm/min 
and its flame speed = 37 cm&c. Vapor poses an explosion hazard indoors, outdoors. and in sewers. May accumulate static elecuicity. Special 
Ftre-fighting Procedures: Because fm may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) 
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter’s protective clothing provides only limited 
protection. Apply cooling water to sides of tanks until well after fire is out. Stay away from uuis of tanks. For massive fire in c-go area. use 
monitor nozzles or unmanned hose holders; if impossible, withdraw from fire and let bum Withdraw knmediately if you hear a risiig sound from 
venting safety device or notice any tank discoloration due to fire because a BLF,VB (boiling liquid expandiig vapor exp1osionJ may be imminent. 
Do not reitase runoff from fire control methods to sewers or waterways. 
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Stabliity/Polymerizatlon: Toloene is stable at room temperature in closed czmtain&rs undo normal storage and handling conditions. Hazardous 
polymerization can’t occur. Chemtcal Incompatlb~Ities: Strong oxidizers, concentrated nitric acid, nitric acid + sulfuric acid. dinitrogen tetroxide, 
silver per&orate, bromine trifluoride, tetmnitromethane, and 1,3dichioro-S~-dimethy1-2,~i~~~didio~ Conditions to Avoid: Contact with 
heat, ignition sources, or incompatibles. Hazardous Products of Decomposltlon: Thamal oxidative decomposition of tolucne can pr@xce carbon 
dioxide, and acrid, titating smoke. 

Carcfnogeniclty: The IARC, NTP,(‘m and OSHA(l~ d o not list toluene as a carcinogen. Summary of Rbks: Toluene is irritating to the eyes, 
nose. and respiratory tract Inhalation of high concentrations produces a narcotic effect sometimes leading to coma as well as liver and kidney 
damage. 93% of inhaled toluene is retained in the body of which 80% is metabolized to benzoii acid. then to hippuric acid and excreted in urine. 
The remainder is metabolized to o-cresol and excreted or exhaled unchanged Toluene metabolism is inhibited by alcohol ingestion and is synergis- 
uc rith benzene, asphalt fumes, or chlorinated hydrocarbons (i.e. perchloroethyiene). Toluene is readily absorbed thmugh ihe skin at 14 to 23 mg/ 
cm /hr. Toiuene is absorbed quicker during exe&se than at rest and appears to be retained longa in obese versus thin victims; presumably due to its 
lipid solubility. There is inconsistent data on toluene’s ability to damage bone marrow; chronic poisoning has resulted in anemia and leucopenia with 
biopsy showing bone marrow hypo-plasia. These reports are few and some authorities argue that the effects may have been due to benzene contami- 
nanIs. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including microcepbaly. CNS dysfunction. 
attentional deficits. developmental delay + language impairment, growth retardation, and physical defects including a small midface, short paipebral 
fissures. with deep-set eyes. low-set ears. flat nasal bridge with a small nose, micrognathia, and blunt fingertips. There is some evidence that toluene 
Muses an autoimmune illness in which the body produces antibodies that cause inflammation of its OWI kidney. Conrinuc on nex pogi 
%wkhto1992Gcaiw?ubiiahilucnpcntiop. AnyMuMi d UC Q rcproavcim rhbout die plbliif‘ pcrmiaii i3 pdribitd 
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hippuric acid in mine, sample at shift end (25 g/g creatinine); Toluene in venous blood, sample at shii end (1.0 mg/L.). 
.,.,. . . Seetiiih’7j;-Spi!lP,~~~~D;~~~ae~:~~~ 

_..\._.. ._,........ . . . . . . . . . . . . . . .._.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.,., . . . . . . . . . . . . . . . . . . . . /._ __. . . .._ _.... ,. ., ,_ ‘. 
SpllllLeak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel protect against inhalation and skinfeye 
contact. Use water spray to cool and dispersevapors but it may not prevent ignition in closed spaces. Cellosolve. hycar absorbent materials, and 
fluorocarbon water can also be used for vapor suppression/containment Take up small spill with earth, sand. vermiculite, or other absorbent, 
noncombustible material. Dike far ahead of large spills for later reclamation or disposal. For water spills, (10 ppm or greater) apply activated carbon at 
10X the spilled amount and remove trapped material with suction hoses or use mechanical dredges/lifts to remove immobilized masses of pollutants 
and precipitates. Toluene can undergo fluidii bed incineration at 842 to 1796 ‘F (450 to 980 l C), rotary kiln incineration at 1508 to 2912 ‘F (820 to 
1600 ‘C), or liquid injection incineration at 1202 to 2912 ‘F (650 to 1600 l C). Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxfclty 
Values: Blue gill, L&e = 17 mgAJ24 hr. shrimp (Crangonfracis coron), LCse = 4.3 ppm196 ti, fathead minnow (Pitnephah protnelas). LCs = 36.2 
mg/Ll96 hr. Environmental Degradation: If  released to land, toluene evaporates and undergoes ‘microbial degradation. In water, toluene volatilizes 
and biodegrades with a half-life of days tc several weeks. In air, toluene degrades by reaction with photochemically produced hydroxyl radicals. 
Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media filtration and carbon 
absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste water from backwash to gravity separator. Contact your supplier or a 
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 

OSHA Deslgnatlons .’ 
Listed 

SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ). loo0 lb (454 kg) 
[’ per RCRA, Sec. 3001; CWA. Sec. 311 (b)(4); CWA, Sec. 307 (a)] 

Listed as a SARA Toxic Chemical (40 CFR 372.65): Not listed 
,._.: /- .,. ../. .:@cti& j @:$ ij~~~~~~~~~~~~~~~~~~~~~~~::~ ;j:f! a;~~:g.::,~~~~~~~~~~~~~~~~~~:~; -:. Y :;:j: ‘1; ...-: ... j ,,......_. ..,.::: . . . . .._....._... ,.... _......: 
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Goggles: Wear protective eyeglasses with shatter-resistant glass and side-shields or chemical safety goggIes. per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial. establish your own policy. Respirator: Seek professional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH- 
approved respirator. For c 100 ppm, use any chemical cartridge respirator with appropriate organic vapor cartridges. any supplied-air respirator 
(SAR), or SCBA. For < 200 ppm, use any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepiece, or any air-purifying 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning 
@Ils. reactor vessels. or storage tanks), wear an SCBA. Warning! Air-purifying res$rators a% not profecf workers in oxygen-deficient atmospheres. 
If  respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gloves, boots, aprons, and gauntlets to prevent skin contact. Polyvinyl alcohol with a breakthrough time of > 8 hr. Teflon and Viton are recom- 
mended as suitable materials for PPE. Ventilatton: Provide general and local exhaust ventilation systems to maintain airborne conomtrati~ns below 
the GSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its 
source.(to3)Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse, Remove toluene from your shoes and 
clean PPE. Comments: Never eat, drii or smoke in work areas. Practice good personal hygiene after using this material, especially before eating. 
drinking, smoking, using the toile6 or applying cosmetics. 
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Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sources and incom- 
patibles. Outside or detached storage is preferred. If  stored inside, use a standard flammable liquids warehouse, room, or cabinet. To prevent static 
sparks. electrically ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Class 1. Group D electrical 
equipment Check that toluene is free of or contains c I% benzene before use. Engineering Controls: To reduce potential health hazards, use 
&Icient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level. Admlnls- 
wative Controls: Adopt controls for confined spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes. wells, storage tanks). 
&tsider preplacement and periodic medical exams of exposed workers that emphasize the CNS. liver, kidney, and skin. Include hemocytometric 
md thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective ventilation. 

Transportation Data (49 CFE 172.101) 
IGT Shipping Name: Toluene 
1OT Hazard Class: 3 

Packagin Authorizations 
a) Except ons: 150 f  7 

uantity Limitations Vessel Stowage Requiiements 

‘D No.: UN1294 b) Non-bulk Packagin : 202 ” 
a Passenger Aircraft or RaUcar: SL 

)OT Packin c) Bulk Packaging: 24 1 
b) Cargo Aircraft Only: 60L 

Vessel Stowage: B 
Other: -- 

)GT Label: 
;pecial Provisions (172.10 

uid 
1: T1 
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Mated Safe@ Data Sheets Cottectton: 

1990 OSHA PEL MO-91 ACCXH TLV 
g&TWA: 0.2 mglrn- TWA: 0.2 m#m’+ 

1987 rDLH Level 1990 NIOSH REL 
7ohngllI? 0.1 mgfld (cyclohexane extractable 

portion) 

Heat of Vaporiz.aUon: 107 Bm/lb 

at68 “F(2O’c) 
Water SolubUNy: Slightiy soluble 

Appearam~ and odor: Pun coal tar cxeosote is colorless, but the i~&~trial poduct is a ye&w to bIa& oily liquid wilh an aromatic smoky 
smelt and a burning caustic taste. 

Unusual Fire or Explaslon Hazards: Va rs may travel to an ignition source and flash back. Containers may explode in heat of fire. Coal tar 
CreOSOtC ents a vapor explosioo had mdoors, outdoors, and in sewers. 
Speck I%%gI~ting Procedures: Since fm may produce toxic fumes wear a self-contained breathing apparatus (SCEA) with r full facepiece 
operated in pressure-demand or positive-pressti mode. Also, wear tMl’pr&ctive clothing. Stay away from ends of t+s. For massive fire in 
cargo arcs, use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let &Ire burn. Imme&tely leave ama if you heap 
arisiogrouodfromveatingsPtetydeviceornoticemyfaocaused~discolorotioa,IsoLatemrfory2mikinrfl~ti~iffin~~lves 
tank, rail car or tank buck. Be aware of runoff fTom fm control methods. Do not xelease to sewers or jntenvays. Fully decontaminate or properly 
dispose of personal psotbctive clothing. 

al tar cmsote is stable at room tempera&n in closed containers under normal storage and hsndlmg conditions. 
Hazudous 
Chembccrt fir 

lymerizuion cannot occur. 
eompatlbUltksz Creosote oil mixed with chlomsulfotdc acid in a closed eontainez causes an incnase 

CondlUous to Avokk Avoid excessive heat and contact with chloctxulfoaic acid. 
ill temperature and pn3sure. 

Hazardous Products of Decomposition: ThermaI oxidative decompositioo of coal tar cztosote can produce oxides of carbon and thick. black. 
acrid smoke. 
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Spill/Leak: Notify safe 
Y 

personnet Isolate hazard area, deny entry, and stay upwind of spills. Shut off all ignition ~urces~o flareqsmo’ .or 
% flames in hazard area. C eanup personnel should protect a@ost vapor inhalation and skin or eye contact Ifpossible with no risk, stop leak. atet 

s 
F 

ay may bc used to reduce vapor but it may not prevent ignition m closed space& For small spills, take up with earth, sand, VUXUCOW, or other 
a sorbenf noncombustible material and place in suitable containers for later disposat For large spills, dike far ahead of liquid spill for later 
disposal. Follow applicable 0SH.A regulations (29 CFR 1910.120). 
Environmental Degradation: Coal tar creosote is fouling to shoreline. Rcotoxicity values ate: 

5 
60~40) mixture of creosote and coal tar, LD bob white quail (Colinur vbg inianus), % 1,260 ppmf8 

gohffish Carassius aruatus), 351 ppmQ4 h 

Is 
ays (60~40 mixture of creosote and coal tar. \ 

osal: Contact your supplier or a lice~~ntractor for detailed recommendations. Follow applicable Federal, state, and local regulations; 
EPX Designations 
Lislcd as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* 40 CFR 
SARA Extremely Hazardous Substance 40 

(FR 
d 

Listed as a SARA Toxic Chemical (40 C 
FR 355): Not 

: 1 lb (0.454 kg) [+ per RCRA, Sec. 30011 

372.65) 
OSHA Designations 
Listed (as coal tar pitch volatiles) as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

(29 CFR 1910.134) aI& if 
VW or storage tanks), wear 111 

lryer of petroleum jelly or lanolin castor oil 
ve garnets is an additional protective 

measure. 
Ventilation: Provide enra-al and local exhaust ventilation 
hations below the OS flA PEL (Sec. 2). Local exhaust vea a* f  

stems equ’ ped with high-efficiency particulate tiltas to maintain a&borne conccn- 

controlling it at its source.‘*oJ, 
non is pm erred since it prevents contaminant dispcmiin into the work area by 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quickdrench showers, and washing facilities 
Contaminated Equipment: Take particular care to avoid any contamination of drains or ventilation ducts. Remove this mat&al from your shoe! 
and equipment. Launder contaminated clothin 
Comments: Never eat, drink, or smoke in wo a 

before wearing. 
areas. Practice good pcrsooal hygiene after using this material, especially before eating, drink@ 

JISC as-pssilile to minimize tran$&ng dista&. 
. I. 

Engineering Controls: Use engmeering cootrols to keep airborne concentrations below the CXHA PEL. Institute a respiratory protection 
program that includes regular training, maintenance, inspection, and evaluation. Always pafom synthesis and purifikation pnxx&tm uxxkr a 
vert@.veotilation hood and make regular operational safety checks. Label doors 03 rooms where co+ tar creosote is pLoduced,.w.or stored as 
cantammg a carcino en. Locate eme 
Other Precautions: ke 3 placement an 

ency equipment at well-marked and clear1 
periodrc medical examinations of ex 

identified stations 10 case emagency escape w w 
’ 

disorders, including comprehensive work and medical history, physical e 
d workem em hsaixiog respiratory, skm, liver, and k5dney 

xaminaticq cxR$ P K s# urinalysis, WT. and sputumcymlogy tJ the 
atteodmg physician consrders appropriate. Educate workera about coal tar creosote’s carcinogenicity snd proper handling pmcedures 0 avoid 
expwlrc. 
Other Commenb: Caution is in order when handling or sawing old aeosote-tmated lumber since it Maine a considerable portion of creosote foj 
upto2.5to3oyears. 
Trans ortation Data (49 CFR 172.101) 
DOT ~hlpplng Name: Creosote 
DOT Hazard Class: Flammable liquid 
ID No.: UN1 136 
DOT Label: Flammable liquid 



, I Material Safe& Data Sheets Collection: - - 
Genium Publishing Corp.gration, ,- .I) .<.i;; ;“‘$$?$L, .‘>,~id’,~“.:‘~ -‘i ; 

one GutluniPla7#a Sheet No. 683 
Schettectadv.NY 123044690 USA Polychlorinated Biphenyls (PCBs) 

(Monsanto) and were&&acterized by four digit numhcrs. ‘I&e f-t tw &gi< indicating biphenyls (12), triphcnyls (541, or 
both (2X44); the last two digits indicating the weight-t of chlorine. IXBs’ thermal stability, nonflammability, and 
high dielectric capability made them very useful in eke&al equipment. Formerly used as additives in hydraulic &&Is, heat 
transfer systems. lubricants, cutting oils, printa’s ink, fire ntardants, asphalt, brake linings, automobile body sealants, 
pla~ticizas, adhesives, synthetic rubber, floor tile, wax extenders. dedusting agents, Pesticide extenders, and carbonkss 
reproducing paper. PCBs are still used in certain existing ekcticid capacitors and transformers that require enhanced 
electrical protection to avoid heating from sustained ikctric faults. 
Other Desfgnatlons: CAS No. 1336-36-3, AN&X, Cbphen, Chlorurtol, chlorinated biphenyls, chlorinated diphenyl, 
chlorinated diphenylene, chIoro biphenyI, chlao-l,l-biiyl Dykanot Fenclor. I.nertea~, Kaneclor. Montar, NoBamoL 
Ph-clor, Pyralene. Pyranol Santotherm, Sovol Thermiil R-1 

replaced by chlorine. Commercial PC’Bs are mix 
Prepared industrially by the chlorination ofbi 
chloride or iron filings. Except for limited 
since 1977. When largcsuantities of K!Bs were m 

Cautions: PCBs are potent liver toxins chat maybe &orbed through skin. Potentially, chronic or delayed toxicity is signifkant because PCBs 
accumulate in fatty tissue and may reasonably be anticipated to be carcinogens. PCBs are a bioaccumulative ettvironmentd hazard. When 
butned. decomposition products may be more hazardous than the PCBs. 

.  .  .  .  .  .  , .  . , . .  : .  .  .  . ,  
.~ ,~~: . : .  .  .  _’ : ‘ : : , ; , . : ;  .  .  .  .  .  IA, . . i ,  ;  

. . . . . . . . . . . . . . . . ., ,... 
pCBs. contain various levels of polychIorinated diitkans and chlorinated na$hthalenes as contaminants 

1991 OSHA PELs, Skin 
8-hr TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m’ 
8-hr TWA (Chlorodiphenyl, 54% chlorine): 05 mg/n? 

1990 DFG (Germany) MAK, Danger of Cutaneous Absorption 
TWA (Chlorodiphenyl42% chlorine): 0.1 ppm (1 mg/n?) 
Category IIb Substances with systemic effects, onset of effect > 2 hr.. 

half-life > shift length (strongly cumulative) 
Short-term Level: 1 ppm 30 min., average valoe. 1 pa shii 
MA (Chlorodiphenyt, 54% chlorine): 0.05 ppm (05 m&m’) 
Category III: (see above) 
Short-term Level: 0.5 ppm. 30 min., average value, 1 per shift 

1985-86 Toxicity Data* 
Rat, oral, TLk 1250 mgkg administered intermittently for 25 

weeks prod,uced liver tumors. 
Mammal, oral, m 325 mg/kg administered to female for 

30 days prior to mating and fkorn the 1st 1~ the 36th day of 
gestation produced effects on newborn (stillbii; live birth 

. index; viability index). 

1990 NIOSH REL 
TWA (Chlorodiphenyl, 42% chlorine): 0.001 mg/m3 
TWA (Chlorodiphenyl, 54% chlorine): 0.001 mg/m3 

1992-93 ACGIH TLVs, Skin + 
TWA (Chlorodiphenyl, 42% chlorine): 1 mg!m3 
TWA (Chlorodiphenyl, 54% chlorine): OS mg/m3 

’ These @le@s offer reasonably good protcaion ag&st systemic iruoxic.arion. but may no( gurranlte rhrt chloroacne war’t occur. 
b Se NIOSH. RTECS fJQ135oooO), for additimaI rrpcoductive. tumorinenic, and toxickv data. 
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Boiling Polttt: 644-707 ‘F (340-375 ‘C) 
. . ; : . -  .y. : .  .:::‘::p::;~:: . r .  : : :  . , ,  ;‘:x::‘:::~_r::.:... .:.‘y’ :  : : .  :  . :  ‘. 

Melting Point: 42%: -2.2 l F (-19.C); 54% 14 l F (-10 l CJ 
SpecItk Gravity: 1.3 td 1.8 at 20 ‘C 

Vapor Pressure: 1 mm Hg at 100 l F (38 ‘c); 1O-s to 18 mm at 20 l C 
Water Solubflity: Low solubiity (0.007 to 5.9 mg/L) 

Molecular Wefght: 188.7 to 398.5 
Other SolubUitles: Most common organic solvents. oils. and fats; 
slightly soluble in glycerol and glycols. 

bv=ance and Odor: PCBs vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins. depending upon 
chlorine content 

’ fiysical d chemical proputiu vary widely according to degree and to the positioa of chlorination. 
~ : .y . ., ..>:.;:.:.:.. ..- ,../.. z.:*:< .:.:. )‘( .:.:.: i.~.. .,.,. . . . . . . . . . .,.. . . ,... I.. y..... . . . . . “.‘y’..... ‘.>,.3’p.$.$. ..,.. 7;‘ . . . . .._..__ . . . . . . 
3 ectl,~.nB~~:~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~:~~~~;~. ;;;:: ,.~:, :,::. . . . . :.:...-. ., _, .._ 1. 
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Flash Point: 286-385 l F (141-196 l C) OC* 
..:. . . . . . . ...>..: i ,,,,.:.: . . . . . . _\. :. 

1 Autoignftion Temperature: 464 ‘F (24O”C)ILEL: None reported 
. . . .>..‘.... . . . . . 
1 UEL: None reported 

Extinfiishing Media: Use extinguishing media suitable to the surrounding fire. Use dry chemical, foam, carbon dioxide (CO& or water spray. 
water spray may be ineffective. Use water spray to cool firccxposed containas or transformers. Do not scatter PCBs with high-pressure water 
itreams. Unusual Fire or Explosion Hazards: Combustion products (hydrogen chloride, phosgene, polychlorinated diifurans. and furans) 
Lfe more hazardous than the FCBs themselves. Special Fire-flghtlng Procedures: Because tke may produce toxic thermal decomposition 
~r~UC% wear aself~ntaimd breathing apparatus (SCBA) with a full facepiace operated in pressure-demand or positive-pressure mode. Ap- 

‘roach fiie from upwind to avoid highly toxic decomposition products. Strucmral fuefightefs protective clothing will provide Ii&cd protection. 
lo not release NnOff from fue control me&o& to sewers or waterways. Dike for later disoosal. 
’ Fhh PO~U shown UC a rango for variou.s PC&. Some forms do non hrvc flkh poinu. 
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stable materials but are subject to phot&chlorination when exposed to sunlight or W @ecual region 

)xidation. 
crization cannot occur. Chemical Incompatiblllties: Pubs sLIe chemically inert and resistant to 

acids. and bases. Condltfons to Avoid: Avoid heat and ignition sources. 
qazardous Products of Decomposition: Thermal oxidativc decomposition (1112-1202 l F (600-650 ‘C)] of PCBs CM produce highly toxic 
lerivatives, including polychlorinatcd dibenzo-paradioxins (PCDDs). polychlorinated dibenzofurans (PCDFs). hydrogen chlotide, phosgene and 
aher irritants. 
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Carclnopnlclty: The IARC!.Cl”) and NTP(l(* list PC% as an IARC probable carcinogen (overall evaluation is 2A; limited human &la; sufficient 
animal data) and NTP anticipated carcinogen, resncctivelv. Summary of Rlskr: PcBs are potent liver toxins that can be absorbed throuah 
unbroken skin in toxic amounts without immediaie pain dr irritation. @CBS have low acute ioxicity. but can accumulate in fatty tissue and severe 
health effects may develop later. Generally, toxicity increases with a higher chlorine content; PCB-oxides arc more toxic. The toxic action on the 
liver also increases with simultaneous exposure& other liver toxins, e.g. chkuimued solvents, alarho& and cc&n drugs. pathological pregnancies 
(abnormal pigmentations, abortions, stillbii and underweight births) have been as&aced with increased PCB serum levels in mothers; PCBs 
can be passed in breast milk. PCBs can affect the reproductive system of adults. Medkal Condftlons Aggravated by Long-Term Exposure: 
Skin. liver, and respiratory disease. Target Organs: Skin. liver, eyes, mucous membranes, and respiratory tract. Primary Entry Routes: 
Inha!ation. dermal contact, ingestion. Acute Eflects: Exposure to PCB vapr or mist is severely irritating to the skin, eyes. nose, throat. and upper 
resprratory tract Intense acute exposure to high concentrations may result in eye, lung, and liva injury. Systemic effects include nausea. vomitmg, 
increased blood pressure, fatigue, weight loss, jaundice, edema and abdominal pain. Cognitive, neurobehavior and psychomotor impairment and 
memory loss have also been seen after acute exposure. Chronic Effects: Repeated exposure to FCBs can cause chloroacne; redness, swelling. 
dryness, thickening and darkening of the skin and nails; swelling and burning of the e es, and excessive eye discharge; distinctive hsir follicles; 
gastrointestinal disturbances; neurological symptoms including headache, diiiness, ct pression, nervousness, numbness of the extremities, and 
joint and muscle pain.; liver enlargement menstrual changes in women; and chronic bronchitis. Cancer. primarily liver, is also a possible result of 
exposure, but data is mconclusive. 
FIRST AID Eyes: Do ~)IOI allow victim to rub or keep eyes tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB 
and halt irritation better than water rinsing alone. Gently lift eyelids and flush immediately and continuously with flooding amounts of water until 
transported to an emergency medical facility. Consult a physician immediately. Skin: @i&y remove contaminated clothing. Rinse with flooding 
amounts of water for at least 15 min. Wash exposed area with soap and water. Multiple soap and watu warhings are necessary. Avoid the use of 
organic solvents to clean the skin. For reddened or blistered skin. consult a physician. Inhalation: Remove exposed person to fresh air and support 
breathing as needed. IngestIon: In most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value. 
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physician. 
Note to Physlclans: Monitor patients for increased hepatic enzymes. chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above. 
Diagnostic tests include blood levels of PCBs and altered liver eru,vmes. 
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SpllFLeak: Notify safety personnel, evacuate all unnec&s&y p&&&l~ provide a&&a& vintilation, and isolate hazard area. Cleanup personnel 
should Protect against vapor inhalation and skin or eye contact For small spills, take up with sand or other noncombustible material and place into 
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29 CPR 
1910.120). Environmental Transport: PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxicity: Bluegill, TLm: 
0.278 ppm/96 hr. Mallard Duck, LDso: 2000 ppm. Environmental Degradation: In general, the persistence of PCBs increases with an increase 
degree of chlorination. Soil Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach signiflcsntly in most aqueous soil 
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of PCBs from soil may be slow, but 
over time may be significant, DLsposaI: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, landfills, an 
EPA-approved alternative disposal methods. Each disposal method has various criteria Contact your supplier or a licensed contractor for detailed 
recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

OSHA Designations 

Liited as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as an Air Contaminant (29 CFR l9lO.1000. Table Z-l-A 

Lited a~ a CERCLA Hazardous Substance* (40 CFR 3024): Final Reportable Quantity (RQ). 1 lb (0.454 kg) [* per CWA. Sec. 31 l(b)(4) 
and 307(a)] 

., . . . . .:. . . . . . . . ..- 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
COntact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior tc respirator selection and use. 
Follow OSHA respirator regulations (29 CPR 1910.134) and, if necessary. wear a MSHA/NIOSH-approved respirator. Select respirator based on i 
suitability to provide adequite worker protection for given working conditions. level of airborne contamination,, and presence of sufficient oxygen. 
Minimum respiratory pmtection should include a combination dust-fume-mist and organic vapor cartridge or canister or air-supplied. depending 
upon the situation. For emergency or nonroutine operations (cleaning spills, reactor vessels. or storage tanks). wear an SCBA. Wtxrning! Air- 
purlfiing respirators do twtprolecr workers in oxygen-deficient ahospheres. If  respirators are used. OSHA requires a written respiratory protec- 
tion program that includes at least: medical certification. training, fit-testing. pcriodtc environmental monitoring. maintenance, inspection. cleaning 
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots. aprons. and gauntlets to prevent ah skin contaCt Butyl 
rubber, neoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its source. furs) Safety Stations: Make available in the work area emergency eyewasl 
stations. safety/quickdrench showers, and washing facilities. Contamlnated Equipment: Separate contaminated work clothes from street cloth 
and launder before reuse. Segregate contaminated clothing in such a manner so that there is no direct contact by laundry personnel. Implement 
quality assurance to ascertain the completeness of the cleaning procedures. Remove this material from your shoes and clean PPE. Comments: 
Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material. especially before eating, drinking. smoking, 
using the toilet, or applying cosmetics. 

- - -- 

Se&k g~lii’~~eti~~-Pr~ccsiutions hid Conpents ‘1,: 
Storage Requirements: Store in a closed. labelled, container in a ventilated area with appropriate air pollution control equipmenr Engineering 
Controls: To reduce potential health hazards. use sufficient dilution or local exhaust ventilation to control airborne contaminanrr and to maintain 
concentrations at the lowest practical level. Admlnlstratlve Controlsr Inform employees of the adverse health effects associated with F’CBs. Lim 
access to PCB work areas to authorized personnel. Consider preplacement and periodic medical examinations with emphasis on the skin. liver, 
lung. and reproductive system. Monitor PCB blood levels. Consider possible effects on the fetus. Keep medical records for the entire length of 
employment and for the following 30 yrs. Trnnsportation Data (49 CFR 172.101) 
DOT Shlpping Name: Polychiorinated biphenyls 
DOT Hazard Class: 9 

Packaging Authorlxatlons Quantity Limitations 

CD No.: UN2315 
a) Exceptions: 173.155 a) Passenger Aircraft or Railcar: 100 

DOT Packing Group: Il 
b) Non-bulk PackagIng: 173.202 b) Cargo Aircraft Ooty: 220 L 

DOT Label: CLASS 9 
c) Bulk Packaglng: 173.241 Vessel Stowage Requirements 

Special Provisions (172.102): 9. N81 
a) Vessel Stowage: A 
b) Other: 34 

bfSDSCoUeclion References: 26,73.89,100. 101, 103.124. 126. 127. 132. 133. 136,163.lfX. 165.169. 174. 175.180 
Prepared by: MJ Wurth, BS; Industrial Hygiene Review: PA Roy MPH, CIH: Mcdicrl Review: AC Darlington. MD 
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OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

ALDRIN 

POTENTIAL HUMAN CARCINOGEN 

INTRODUCTION 

This guideline summarizes pertinent information about aldrin 
for workers, employers, and occupational safety and health 
professionals who may need such information to conduct ef- 
fective occupational safety and health programs. Recommen- 
dations may be superseded by new developments in these 
fields; therefore, readers arc advised to regard these recom- 
mendations as general guidelines. 

NOTE: Most uses of aldrin were suspended by the US. En- 
vironmental Protection Agency, effective October 181974. The 
only uses allowed are direct soil application, seed treatment 
if labeled “not for food use,” dipping of plant roots and tops, 
subsurface termite control, and hot-caps. 

SUBSTANCE IDENTIFICATION 

l FormuIa: C2HBC16 

l structure: . Cl 

gz=r 

Cl 

)CHz CC1z1 

Cl 

Cl 

l Synonyms: Aldrex; aldrine; aldrosol; octalene. 12 34 lO,lO- , , ,,t 
hexachloro-l,4,4a,5,8,8a-hexahydroexo-1,4endo-S,8dimeth- 
anonaphthalene 

l Ident#iem&S 30940-2; RTECS 102100000; DCYT 2761, 
label required: “Poison” 

l Appearance and odor: Light to dark brown crystals with 
a mild chemical odor 

CHEMICAL AND PHYSICAL PROPERTIES 

l Physical data 
1. Molecular weight: 364.90 
2. Boiling point (at 760 mmHg): Decomposes 
3. Specific gravity (water = 1): 1.6 
4. Melting point: 104°C (219°F) 

5. Vapor pressure at 20°C (68°F): 6.0 x 1Oa mmHg 
6. Solubility in water: 0.027 mg/l at 27 “c (80.6 “F) 

l Reactivity 
1. Incompatibilities: Aldrin may react with concentrated miner- 
al acids, acid catalysts, acid oxidizing agents, phenols, or reac- 
tive metals. 
2. Hazardous decomposition products: Hydrochloric acid 
fumes and other chlorinated decomposition products may be 
released in a fire involving aldrin. 
3. Caution: Aldrin should be stored in tightly closed contain- 
ers in a well-ventilated area. 

l Flammability 
Aldrin is nonflammable. 

l Warning properties 
Evaluation of warning properties for respirator selection: 
Warning properties are not considered in recommending respi- 
rators for use with carcinogens. 

EXPOSURE LIMITS 

The current Occupational Safety and Health Administration 
(OSHA) permissible exposure limit (PEL) for aldrin is 0.25 
milligrams of aldrin per cubic meter of air (rng/m3) as a time- 
weighted average (TWA) concentration over an 8-hour work- 
-shift (Skin). The notation “Skin” refers to the potential con- 
tribution to overall exposure by the cutaneous route including 
the mucous membranes and eyes. The National Institute for 
Occupational Safety and Health (NIOSH) recommends that 
aldrin be controlled and handled as a potential human carcino- 
gen in the workplace and that exposure be minimized to the 
lowest feasible limit. The NIOSH recommended exposure limit 
(REL) is 0.15 mg/m3 as a TWA for up to a IO-hour workshift, 
40-hour workweek. The NIOSH REL is the: lowest concen- 
tration detectable by current NIOSH-validated sampling and 
analytical methods. The American Conference of Govemmen- 
tal Industrial Hygienists (ACGIH) thresh<old limit value 
(TLV@) is 0.25 mglm3 (Skin) as a TWA for a normal 8-hour 
workday and a 40-hour workweek (Table 1). 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Disease Control 
National Institute for Occupational Safety and Health 

Division of Standards Development and Technology Transfer 

1988 Aldrin 1 



Exposure liiits 
A .medical surveillance program should include systematic col- 

mg/m’ 
lection and epidemiologic analysis of relevant environmental _. ___ 

OSHA PEL TWA (Skin)* 
and biologic monitoring, medical screening, morbidity, and 

0.25 
NIOSH REL TWA (Ca)? 

mortality data. This analysis may provide information about ‘. 
go.15 

ACGIH TLV@ TWA (Skin) 0.25 
the relatedness of adverse health effects and occupational ex-. 
posure that cannot be discerned from results in individual 

Table l.-Occupational exposure limits 
for aldrin 

A medical surveillance program is intended to supplement, not 
replace, such measures. 

* (Skin): Potential contribution to overall exposure by the 
cutaneous route including mucous membranes and eyes. 
t (Ca): NIOSH recommends treating as a potential human car- 
cinogen . 
0 Lowest reliably detectable level. 

workers. Sensitivity, specificity, and predictive values of bio- 
logic mo.mtoring and medical screening tests should be evalu- 
ated on an industry-wide basis prior to application in any given 
worker group. intrinsic to a surveillance program is the dis- 
semination of summary data to those who need to know, in- 
cluding employers, occupational health prsfessionals, 
potentially exposed workers, and regulatory and public health 
agencies. 

HEALTH HAZARD INFORMATION l Preplacement medical evaluation 
Prior to placing a worker in a job with a potential for exposure 
to aldrin, the physician should evaluate and document the work- 
er’s baseline health status with thorough medical, environmen- 
tal, and occupational histories, a physical examination, and 
physiologic and laboratory tes.6 appropriate for the anticipa- 
ted occupational risks. These should concentrate on the func- 
tion and integrity of the eyes, skin, liver, kidneys, endocrine 
glands, and hematopoietic (blood-cell-forming), reproductive, 
and nervous systems. 

l Routes of exposure 
Aldrin may cause adverse health effects following exposure via 
inhalation, ingestion, or dermal or eye contact. Dermal absorp- 
tion is substantially increased when aldrin is dissolved in or- 
ganic solvents. 

l Summary of toxicology 
1. Effects on animals: Acute or chronic oral administration of 
aldrin to dogs and rats produced liver and kidney degenera- 
tion; chronic oral administration produced liver cancer in mice 
and thyroid cancer in rats. Aldrin fed to pregnant hamsters and 
mice caused increased fetal deaths, as well as congenital 
anomalies and growth retardation in the offspring. 
2. Effects on humans: Aldrin is a neurotoxin and has caused 
electroencephalogram abnormalities following short-term or 
long-term oral, dermal, or inhalation exposure. 
l Signs and symptoms of exposure 
1. Short-term (acute): Exposure to aldrin can cause hyperir- 
ritability, headache, dizziness, nausea, vomiting, blood in the 
urine, tremors, convulsions, and coma. 
2. Long-tern (chronic): Exposure to aldrin can cause redness 
of the skin and dermatitis, weight loss, muscular twitching, and 
convulsions. 

RECOMMENDED MEDICAL PRACTICES 

A preplacement medical evaluation is recommended in order 
to detect and assess preexisting or concurrent conditions which 
may be aggravated or result in increased risk when a worker 
is exposed to aldrin at or below the NIOSH REL. 

- 

l Medical surveillance program 
Workers with potential exposures to chemical hazards should 
be monitored in a systematic program of medical surveillance 
intended to prevent or control occupational injury and disease. 
The program should include education of employers and work- 
ers about work-related hazards, placement of workers in jobs 
that do not jeopardize their safety and health, earliest possi- 
ble detection of adverse health effects, and referral of workers 
for diagnostic confirmation and treatment. The occurrence of 
disease (a “sentinel health event,” SHE) or other work-related 
adverse health effects should prompt immediate evaluation of 
primary preventive measures (e.g., industrial hygiene monitor- 
ing, engineering controls, and personal protective equipment). 

The examining physician should consider the probable frequen- 
cy, intensity, and duration of exposure, as well as the nature 
and degree of the condition, in placing such a worker. Such 
conditions, which should not be regarded as absolute contrain- 
dications to job placement, include: preexisting chronic dis- 
eases of the skin, liver, kidneys, endocrine glands, and 
hematopoietic, reproductive, and nervous systems. Workers 
should inform their physicians of their potential for exposures 
to aldrin because internal absorption of this chemical patho- 
logically increases the liver’s ability to metabolize and 
eliminate medications which may be prescribed or taken “over 
the counter.” The physician should obtain baseline values for 
liver function tests and a complete blood count with reticulo- 
cyte count. 

l Periodic medical screening and/or biologic monitoring 
Occupational health interviews and physical examinations 
should be performed at regular intervals. Additional examina- 
tions may be necessary should a worker develop symptoms that 
may be attributed to exposure to a&n. The interviews, ex- 
aminations, and appropriate medical screening and/or biologic 
monitoring tests should be directed at identifying an excessive 
decrease or adverse trend in the integrity and physiologic func- 
tion of the skin, eyes, liver, kidney, and hematopoietic, 
reproductive, and nervous systems as compared to the base- 
line status of the individual worker or to expected values for 
a suitable reference population. 
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l Medical practices recommended at the time of job trans- 
fer or termination 
The medical, environmental, and occupational histot$ inter- 
views, the physical examination, and selected physiologic and 
laboratory tests which wee conducted at the time of placement 
should be repeated at the time of job transfer or termination. 
Any changes in the worker’s health status should be compared 
to those expected for a suitable reference population. Because 
occupational exposure to aldrin may cause diseases of 
prolonged induction-latency, the need for medical surveillance 
may extend well beyond termination of employment. 
l Sentinel health events 
1. Acute SHE’s include: Non-autoimmune hemolytic anemia. 
2. Delayed-onset SHE’s include: Cataract, toxic hepatitis, and 
non-autoimmune hemolytic anemia. 

MONITORING AND MEASUREMENT 
PROCEDURES 

l TWA exposure evaluation 
Measurements to determine worker exposure to aldrin should 
be taken so that the TWA exposure is based on a single entire 
wo&hift sample or an appropriate number of consecutive 
samples collected during the entire workshift. Under certain 
conditions, it may be appropriate to collect several short-term 
interval samples (up to 30 minutes each) to determine the aver- 
age exposure level. Air samples should be taken in the work- 
er’s breathing zone (air that most nearly represents that inhaled 
by the worker). 

l Method 
Sampling and analysis may be performed by collecting aldrin 
with a glass-fiber filter and a midget impinger containing iso- 
octane. The filter is extracted using isooctane, and analysis is 
performed using a gas cbromatograph with an electrolytic con- 
ductivity detector. A detailed sampling and analytical method 
for aldrin may be found in the NIOSH Manual of Analytical 
Methods (method number 5502). 

PERSONAL PROTECTIVE EQUIPMENT 

Chemical protective clothing (CPC) should be selected after 
utilizing available performance data, consulting with the 
manufacturer, and then evaluating the clothing under actual use 
conditions. 

Workers should be provided with and required to use CPC, 
gloves, and other appropriate protective clothing necessary to 
prevent skin contact with aldrin. 

SANITATION 

Clothing which is contaminated with aldrin should be removed 
immediately and placed in sealed containers for storage until 
it can be discarded or until provision is made for the removal 
of aldrin from the clothing. If the clothing,is to be laundered 
or cleaned, the person performing the operation should be in- 
formed of aldrin’s hazardous properties. Reusable clothing and 
equipment should be checked for residual contamination be- 
fore reuse or storage. 
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A change room with showers, washing facilities, and lockers 
that permit separation .of street and work clothes should be 
provided. 

Workers should be requir&l to shower following a workshift 
and prior to putting on street clothes. Clean work clothes should 
he provided daily. 

Skin that becomes contaminated with aldrin should be prompt- 
ly washed with soap and water. 

The storage, preparation, dispensing, or consumption of food 
or beverages, the storage or application of cosmetics, the 
storage or smoking of tobacco or other materials, or the storage 
or use of products for chewing should be prohibited in work 
areas. 

Workers who handle aldrin ihould wash their faces, hands, and 
forearms thoroughly with soap and water before eating, smok- 
ing, or using toilet facilities. 

COMMON OPERATIONS AND CONTROLS 

Common operations in which exposure to aldrin may occur 
and control methods which may be effective in each case are 
listed in Table 2. 

Table 2.-Operations and methods of 
control for aldrin 

Operations 

During formulation and 
handling of insecticide 

Controls 

Personal protective equip- 
ment, local exhaust venti- 
lation 

During maintenance of 
equipment and storage con- 
tainers 

Personal lprotective equip- 
ment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, remove the vic:tim from further 
exposure, send for medical assistance, and hitiate emergen- 
cy procedures. 

l Eye exposure 
Where there is any possibility of a worker’s eyes being exposed 
to aldrin, an eye-wash fountain should be provided within the 
immediate work area for emergency use. 

If aldrin gets into the eyes, flush them immediately with large 
amounts of water for 15 minutes, lifting the lower and upper 
lids occasionally. Get medical attention as soon as possible. 
Contact lenses should not be worn when working with this 
chemical. 

l Skin exposure 
Where there is any possibility of a worker’s body being exposed 
to aldrin, facilities for quick drenching of the body should be 
provided within the immediate work area for emergency use. 



If aldrin gets on the skin, wash it immediately with soap and 
water. If aldrin penetrates the clothing, remove the clothing im- 
mediately and wash the skin with soap and water. Get medi- 
cal attention promptly. 

l Rescue . . 

If a worker has been incapacitated, move the affected worker 
from the hazardous exposure. Put into effect the established 
emergency rescue procedures. Do not become a casualty. Un- 
derstand the Edcility’s emergency rescue procedures and know 
the locations of rescue equipment before the need arises. 

SPILLS AND LEAKS 

Workers not wearing protective equipment and clothing should 
be restricted from areas of spills or leaks until cleanup has been 
completed. 

If aldrin is spilled or leaked, the following steps should be 
taken: 
1. Ventilate area of spill or leak. 
2. Aldrin solid may be collected and placed in an appropriate 
container. 
3. AIdrin solid or liquid may be collected by vacuuming with 
an appropriate high-efficiency filtration system. 
4. For small quantities of liquids containing aldrin, absorb on 
paper towels and place in an appropriate container. 
5. Large quantities of liquids containing aldrin may be absorbed 
in vermiculite, dry sand, earth, or a similar material and placed 
in an appropriate container. 

WASTE REMOVAL AND DISPOSAL 

U.S. Environmental Protection Agency, Department of Trans- 
portation, and/or state and local regulations shall be followed 
to assure that removal, transport, and disposal are in accord- 
ance with existing regulations. 

RESPIRATORY PROTECTION 

It must be stressed that the use of respirators is the least 
preferred method of controlling worker exposure and should 
not normally be used as the only means of preventing or 
minimizing exposure during routine operations. However, 
there are some exceptions for which respirators may be used 
to control exposure: when engineering and work practice con- 
trols are not technically feasible, when engineering controls 
are in the process of being installed, or during emergencies and 
certain maintenance operations including those requiring 
confined-space entry (Table 3). 

In addition to respirator selection, a complete respiratory pro- 
tection program should be instituted which as a minimum com- 
plies with the requirements found in the OSHA Safety and 
Health Standards 29 CFR 1910.134. A respiratory protection 
program should include as a minimum an evaluation of the 
worker’s ability to perform the work while wearing a respira- 
tor, the regular training of personnel, fit testing, periodic en- 
vironmental monitoring, maintenance, inspection, and 
cleaning. The implementation of an adequate respiratory pro- 
tection program, including selection of the correct respirators, 

requires that a knowledgeable person be in charge of the pro- 
gram and that the program be evaluated regularly. 

Only respirators that have been approved by the Mine Safety 
and Health Administration (MSHA, formerly Mining Enforce- 
ment and Safety Administration) and by NIOSH should be 
used. Remember! Air-purifying respirators will not pro- 
tect from oxygen-deficient atmospheres. ^ . 
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‘hble 3.-Respiratory protection for aldrin 

Condition Minimum respiratory protection* 

Any detectable concentration 

Planned or emergency entry 
into environments containing 
unknown or any detectable 
concentration 

Firefighting 

Escape only 

Any self-contained breathing apparatus with a full facepiece and operated in a pressure-demand 
or other positive pressure mode 

Any supplied-air respirator with a full facepiece and operated in a pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained breathing apparatus oper- 
ated in a pressure-demand or other positive pressure mode 

Any self-contained breathing apparatus with a full facepiece and operated in a pressure-demand 
or other positive pressure mode 

Any supplied-air respirator with a full facepiece and operated in a pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained breathing apparatus oper- 
ated in a pressure-demand or other positive pressure mode 

Any self-contained breathing apparatus with a full facepiece and operated in a pressure-demand 
or other positive pressure mode 

Any air-purifying full facepiece respirator (gas mask) with a chin-style or front- or back-mounted 
organic vapor canister having a high-efficiency particulate filter 

Any appropriate escape-type self-contained breathing apparatus 

* Only NIOSH/MSHA-approved equipment should be used. 
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Genlum,~;~li3td;g Corp. Material Safety Data Sheets Collection 

Schenectady, NY 12304-4690 Chlordane MSDS No. 877 
(518) 377-8854 Date of Preparation: lOfl3 

Product/Chemical Name: Chlordane 
Chemical Formula: C1oI&jClg 
CAS No.: 57-74-9 (pure), 12789-03-6 (technical) 
Synonyms: Chlor Kil; Chlortox; dichlorochlordene; Dowchlor; NCI-COO099; Octachlor; octachlorodihydrodicycyclopentadiene; 
1~2,45,6,7,8,8-octachlo~2~,3~4,7,7a-hexahydro-4,7-methanoindene; octachloto-4,7-methanohydroindane; octachloro-4,7- 
methanotetrahydroindane; Topichlor 20; Velsicol 1068. 

Derivation: By Diels-Alder addition of hexachlorocyclopentadiene to cyclopentadiene, ,followed by reaction with chlorine. Pure 
chlordane is a solid but in its commercial form it is mixed with a variety of solvents, namely deodorized kerosine. Typical 
concentrations are 2 to 80% chlordane. 

General Use: Chlordane was used as an insecticide until its ban by the EPA in 1988. Its primary use was for termites, but was 
also effective on insects such as ants, cutworms, rose beetles, and grubs. A single application would provide termite protection 
for > 26 yr. 

Vendors: Consult the latest Chemical Week Buyers’ Guide. g3) 

Chlordane, 60 to 75% vol (technical grade, alpha and gamma isomers). 
Impurities: Because chlordane is found in solution, there is a mixture (25 to 40%) of - 26 organochlorine compounds, including 
heptachlor (4 to lo%), nonachlor, Diels-Alder adduct of cyclopentadiene and pe.ntachlorocyclopentadiene, 
hexachlorocyclopentadlene. and octachlorocyclopentene. 

OSHA PEL NIOSH REL 
8-hr TWA: 0.5 mg/m3(skin) lo-hr TWA: 0.5 mg/m3(skin) 

DFG (Germany) MAK 
TWA: 0.5 mg/m3(skin) 

ACGIH TLV IDLH Level Category III: substances with 

TWA: 0.5 mg/m3(skin) Ca. 500 mg/m3 
systemic effects 

Onset of Effect: > 2 hr 
Half-life: > shift length (strongly 

cumulative) 

Peak Exposure Limiit: 5 mg/m3, 30 
min. average value, l/shift 

, 

CrcICrcIc( Emergency Overview CI%k&Cr 
Chlordane is an organochlorine insecticide. It is a solid or a colorless to amber, viscous liquid with a pungent, 
chlorine odor. It was banned in 1988 by the EPA because of its toxicity and persistency and bioconcentration 
in the environment. Inhalation does not appear to be a significant problem at normal use levels, but high 
concentrations would produce effects. However, skin absorption and ingestion of even small amounts can 

Primary Entry Routes: Skin absorption, ingestion, inhalation. 

I 

adversely affect the central nervous system, liver, and kidneys. Numerous deaths have been associated with 
exposure to chlordane. The pure compound is noncombustible, but because it was produced as a solution, its 
flammability is dependent on the solvent used. 

Potential Health Effects 

Target Organs: Skin, liver, kidneys, blood, central nervous system, respiratory system. 
Acute Effects 
Inhalation: Acute toxic exposures via inhalation would cause symptoms similar to those via ingestion. 
Eye: Contact can be irritating. 
Skin: Contact may produce irritation. This appears to have been more common prior to 1951 when a greater 
proportion of hexachlorocyclopentadiene was added. Chlordane can be absorbed through the skin in concentra- 
tions high enough to cause death. In one case, an accidental application caused death via respiratory failure within 
40 minutes post exposure. (See ingestion symptoms) 
Ingestion: Chlordane primarily affects the CNS by increasing excitability. Symptoms include confusion, 
agitation, tremor, incoordination, delirium, convulsions ranging from myoclonic jerking to violent seizures, and 
coma. Liver (enlargement) and kidney damage (no urine output due to degeneration of kidney tubules) is 
possible. Blood dyscrasias (imbalance in blood components) are common. Death is possible from respiratory or 
kidney failure. 
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Carcinogenicity: Chlordane is listed by the following agencies in regard to carcinogenicity: EPA-B2 (Probable human 
carcinogen, sufficient animal and insufficient human evidence), IA&2B (Possible human carcinogen, limited human evidence 
in absence of sufficient animal evidence), DFG MAK-B (Justifmbly suspected as having carcinogenic potential), and NIOSH-X 
(Carcinogen defined without further categorization). In animal studies there is numerous evidence that chlordane is cancerous in 
mice, but these studies have not been reproduced in other animal species. 

Medical Conditions Aggravated by Long-Term Exposure: Liver and kidney disorders. 
Chronic Effects: Because chlordane is retained in fat cells, chronic toxicity is a problem. A survey of homeowners who had 
their homes treated for termites with chlordane reported symptoms such as sinusitis, bronchitis, migraine, asthma, neuritis and 
neuralgia (pain with or without nerve degeneration, respectively) and ovarian and uterine diseases. However, it cannot be 
determined which and how many of these effects were due solely to exposure to chlordane. 

:.: ::: : :: 

[nhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut Genrly lift eyelids and flush immediately and continuously 
with flooding amounts of water for at least 15 min. Do not scrub! Consult a physician immediately. 

skin Contact: Qtictiy remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed 
area with soap and water. Do not scrub because this will increase absorption risk. For reddened or blistered skin, consult a 
physician. 

[ngestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advisesotherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce vomiting 
(most effective if done within 30 min. of ingestion). 

4fterjirst aid, get appropriate in-plant, paramedic, or communily medical support. 
Vote to Physicians: Chlordane’s metabolites oxychlordane and heptachlor epoxide are indicators useful for biological 
monitoring. Dialysis, exchange transfusion, and hemoperfusion are ineffective. Oral administration of cholestyramine may 
enhance excretion. 

special Precautions/Procedures: Do not administer adrenergic amines which may further increase myocardial irritability and 
produce refractory ventricular arrhythmias. For seizures: Diazepam IV bolus - 5 to 10 mg, repeated every 15 min. PRN up to 

30 mg. If seizures cannot be controlled or recur, administer phenytoin or phenobarbital. 

Flash Point: 225-F (107.2 ‘C), in kerosine solvent. Flash point may be ~100 ‘F (212 ‘C) depending on 
solvent. Pure chlordane is a noncombustible solid. 

Flash Point Method: OC 
Qutoignition Temperature: 410’F (210’C) in kerosine solvent 
LEL: 0.7% v/v (kerosine solvent) 
UEL: 5% v/v (kerosine solvent) 

Genium 

1 

49 

2 0 
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Flammability Classification: Class IIIB Combustible liquid (in kerosine solvent). 
Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or alcohol-resistant foam. 
Unusual Fire or Explosion Hazards: Container may explode in heat of fire. Vapors may travel to ignition source and flash 
back. Chlordane solutions pose a vapor explosion hazard indoors, outdoors, and in sewers. 

Hazardous Combustion Products: Include chlorine, hydrogen chloride, phosgene, and carbon oxide gases. 
Fire-Fighting Instructions: If possible without risk, move container from fire area. Apply cooling water to container sides until 
well after fire is out. Stay away from ends of tanks. Withdraw immediately if you hear a rising sound from venting safety 
device or notice any tank discoloration due to fire. Do not release runoff from fire control methods to sewers or waterways. 

Fire-Fighting Equipment: Because fue may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters’ 
protective clothing is not effective for fires involving chlordane. 

y.:. ,. . . . . . : ::.: .:.... 

Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition 
sources. Cleanup personnel should protect against exposure. 

Small Spills: Take up with earth, sand, vermiculite, or other absorbent, noncombustible material. 
Large Spills 
Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or waterways. 
Cleanup: Mop any residue with a mild alkali solution (will release the chlorine). 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Handling Precautions: Use non-sparking tools to open containers. 
Storage Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles (Sec. 10). 
Containers should be aluminum, aluminum clad, or high-bake phenolic enamel-lined metal. 
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Engineering ControtS: To prevent static sparks, electrically bond and ground all ‘equipment used with and around chlordane. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA pms 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by conmfing it at 
its source~103) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin, 
liver, kidneys, blood, CNS and respiratory system. 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable levels, use a SCBA or 
supplied-air respirator (with auxiliary SCBA) with a full facepiece and operated in pressure-demand or other positive pressure 
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage ranks), we81 an SCBA. Warning! 
Air-pur#jGg respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a 
written respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental 
monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 

Protective CIothing/Rquipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 
repeat& skin contact. Teflon has a breakthrough time of > 4 hr and is a suitable material for PPE. Wear protective eyeglasses or 
chemical safety goggles, per OSHA eye and face-protection regulations (29 CFR 1910.133). Because contact lens use in 
industry is controversial, establish your own policy. 

Safety Stations: Make available in the work ares emergency eyewash stations, safety/quick-drench showers, and washing 
facilities. 

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this 
material from your shoes and clean personal protective equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before. 
eating, drinking, smoking, using the toilet, or applying cosmetics. 

Physical State: Solid (pure), liquid (technical) 
Appearance and Odor: Colorless to amber, viscous 
-liquid with a pungent, chlorine odor. 
Odor Threshold: 5 x 104 ppm 
Vapor Pressure: 0.00001 mm Hg at 25 ‘F (77 ‘C) 
Formula Weight: 409.8 
Specific Gravity (HzO=l, at 4 “C): 1.56 at 25 ‘C (77 l F) 
Water Soiubility : 9 pg/L at 77 ‘F (25 ‘C) 
OctanoVWater Partition Coefficient: log Kow = 2.78 

Other Solubilities: Soluble in aliphatic and aromatic 
hydrocarbons including deodorized kerosine. Decomposes 
in alkalis. 

Boiling Point: 347 l F (175 ‘C) at 2 mm Hg 
Melting Point: 203 to 204.8 ‘F (95 to % l C), pure solid 
Viscosity: 69 P at 77 ‘F (25 l C) 
Refraction Index: 1.56 to 1.57 at 77 ‘F (25 ‘C) 
Surface Tension: 25 dyne/cm at 68 ‘F (20 ‘C) 

Stability: Chlordane is stable at room temperature in closed containers under normal storage and handling conditions. 

Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Include oxidizers and alkalis. Corrosive to iron and zinc. Attacks some forms of plastics, rubber, 
and coatings. 

Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of chlordane can produce toxic chlorine, phosgene, 
hydrogen chloride, and carbon oxide gases. 

Toxicitj Data:’ 

Acute Inhalation Effects: 
Cat, inhalation, LCsc: 100 mg/m3/4 hr caused 
somnolence, excitement and convulsions or 
effect on seizure threshold. 

Teratogenicity: Mouse, oral: 152 mg/kg given for IL to 19 days of 
pregnancy caused developmental abnormalities of the immune and 
reticuloendothelial systems. 

Acute Oral Effects: 
Carcinogenicity: Mouse, oral: 2020 mg/kg 
given for 80 continuous weeks caused liver 
tumors. 

Man, oral, TDL~: 3071 erg/kg produced coma, difficulty breathing, 
and nausea or vomiting. 

Human, oral, LDLo: 29 mg/kg caused fatty liver degeneration. 
Human, skin, LDLo: 428 mg/kg caused tremor, a&a, and 

Mutagenicity: Human, lymphocyte cell: 
10 pmol/L caused mutation. 

convulsions or effect on seizure threshold. 
Rat, oral, LDso: 200 mg/kg 

’ See NIOSH, RTECS (PB98OOOOO), for additional toxicity data 



Ecotoxicity: Goldfish, TLm = 0.5 ppm/96 hr, bluegill, LC50 = 57 to 74.8 pg/L/96 hr; brown trout, LC50 = 11.1 cLgN96 hr; 
mallard duck, LD5o = 858 ppm; pheasant, LDso = 430 ppm. 

Bioconcentration: Pinfish (Lagodon rhornboides), 96 hr BCF = 6227; frogs (Xenopus Zaevis), 96 hr BCF = 108 
Environmental Degradation: Chlordane is not very mobile in soil and is not likely to leach. The degradation rate is estimated at 
4.05 to 28.33%&r with a mean half-life of 3.3 yr. It can volatilize from the surface (especially if soil is moist). In water, 
chlordane is not expected to hydrolyze oxidize, or undergo direct photolysis. It volatilizes with an estimated half-life of 7.3 to 
7.9 br from a river 1 m deep, glowing 1 m/set, with a wind velocity of 3 m/set at 73.4 ‘F (23 ‘C). In air, chlordane will react in 
the vapor phase with photochemically produced hydroxyl radicals with an estimated half-life of 6.2 hr. 

Disposal: Chlordane is a good candidate for liquid injection incineration or rotary kiln incineration, Although chlordane is 
decomposed by alkalis, the basic objection to this treatment is time. It could take several days to weeks to ensure complete 
hydrolysis. If spilled in water at > 10 ppm, apply activated carbon at 10 X spilled amount. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

Container Cleaning and Diisak Triple rinse containers and dispose of rinse water as you would other chlordane waste. If 
possible, return to supplier for reuse or if this is not in accordance with 49 CFR 173.28, puncture container and either ship to 
scrap metal facility for recycling or send to landfill. 

DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Organochlorine 
pesticides liquid, fkunmable, 
toxic, n.o.s. flash point less than 
23 ‘C* 

Shipping Symbols: - 
Hazard Class: 3 
ID No.: UN2762 
Packing Group: II 
Label: Flammable liquid, Poison 
Special Provisions (172.102): - 

Packaging Authorizations 
a) Exceptions: None 
b) Non-bulk Packaging: 173.202 
c) Bulk Packaging: 173.243 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 1 L 
b) Cargo.Aircraft Only: 60 L 

Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other: - 

* Depending on the flash points of the solvent involved, if greater than 73 ‘F (23 ‘C). the UN No. will be 2995. 

EPA Regulations: 
Listed as a RCRA Hazardous Waste Number (40 CFR 261.33): U036 
RCRA Hazardous Waste Classification (40 CFR 261.33): Not classified 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA, Sec. 3 11 (b)(4) 
2ERCLA Reportable Quantity (RQ), 1 lb (0.454 kg) 
SARA 311/312 Codes: 1.2 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Threshold Planning Quantity (TPQ): 1,000 lb 
M-IA Regulations: 
Listed as a Air Contaminant (29 CFR 1910.1000, Table Zl, 2:1-A) 

References: 73,103,124,126,127,132,133,136,148,153,168,183,186 

Prepared By ................................. M Gannon, BA 
[ndustrial Hygiene Review.. ....... DJ Wilson, CIH 
Medical Review ........................... J Brent, MD, PhD 

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser’s intended purpose or for consequences of its use. 
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Genium Publishing Corp. Material Safety Da& Sheets Collection 
One Genium Plaza 

Schenectady, NY 1230414690 DDT (DichlorodiphenyltrichIoro@hane) 
(5 18) 377-8854 MSDS No. 155 

Date of Preparation: lo/93 

Product/Chemical Name* . . . . . DDT @ichlorodiphenyltrichloroethane) 
Chemical Formula: . . . . . . . . . . . . . . (CIC,$L&CHCC13 
CAS No * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-29-3 
Syuonyms: Agritan; 2.2~bii(pchlorophenyl)-l.l,l-uichloroethane; chlorophenothan; Citox; dichlorodiphenyluichlomethane; 
Dicophan~ diphenyltrichloroethane; Genitox; Kopsok NCI-coo464; Neocid; Pentech; txichlorobis (4chlorophenyl) ethane; 
1,l’-(2,2,2-trichIoroethylidene)bis(4-chhnobenzene), Zerdane. 

Derivation: Pmpared by condensing chloral or chloral hydrate with chlorobenzene in presence of sulfuric acid. 
General Use: One of the most widely used contact insecticides from 1945 until its ban in 1972. Although banued in the U.S. 
(except for such uses a$ emergency health situations and for controlling body lice), it is still widely used in the tropi& for control 
of vector-carrying diseases such as malaria, yellow fever, dengue, filariasis, louse-borne typhus, and louse-borne relapsing fever. 
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DDT: p’p’DDT 70% wt + o’p’DDT 30% wt (technical grade) 
Trace Impurities: DDD, DDE 

OSHA PELs 
8-IuTWAz 1 mglm3 (skin) 

ACGIH TLVs 
TWA: 1 mg/m3 

NIOSH REL 
IO-hr TWA: 0.5 mg/m3 
Ca? (Limit of quantitation: 0.1 
mg/m3) 

IDLH Level 
ca* 

* Ca = Carcinogen 
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DFG (Germany) MAK (skin) 
TWA: 1 mg/m3 (total dust) 
Category IIk Substances with systemic 
effects 

Onset of effect: > 2 hr. 
Peak Exposure Limit: 10 mg/m3,30 
min. average value, l/shift 

Potential Health Effects 
Primary Entry Route& Inhalation, ingestion, skin contact. 
rarget Organs: Central nervous system, liver, skin, peripheral nervous system. 
&cute E+ts 
Inhalation: Inhalation does not appear to cause toxicity beyond that of minor mechanical irritation. 
Eye: Exposure to 423 mg/m3/1 h&lay for 6 days caused eye irritation. 
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent 
involved. Aqueous solutions and the powder or crystals are not easily absorbed. 
Ingestion: DDT can cause a variety of central nervous system effects if ingested. Large doses generally result in 
vomiting, whii smaller doses cause symptoms within 2 to 3 hr post-ingestion. Symptoms include tingling of the -_ 
lips, tongue, and face; malaise; headache; sore throat; fatigue; tremors of the head, neck, and eyelids; apprehension; ataxia, and 
confusion. Convulsions and paralysis of the hands is possible in severe exposures (if vomiting does not occurs). Vital signs are 
usually normal, but in severe poisonings, the pulse may be irregular and abnormally slow, Based on animal studies, it is 
expected that ventricular fibrillation and sudden death can occur at any time during acute poisoning. Recovery from acute 
poisoning generally occurs within 24 hr except in the most serious cases. 

Zarcinogeaicity: DDT is considered a suspected human carcinogen by several governmental agencies. IARC-2B (possibly 
carcinogenic to humans, limited evidence in humans in the absence of sufficient evidence in experimental animals), NTP-2 
(reasonably anticipated to be a carcinogen: limited human evidence or sufficient animal evidence), EPA-B2 (sufficient animal 
evidence; inadequate human evidence), and NIOSH-X (carcinogen defined without further categorization) 
Medical Conditions Aggravated by Long-Term Exposure: Possibly, disorders of the central nervous system and liver. 

Wilson 
Risk 
Scale 
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s 1* 
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MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) 10193 
Chronic EtYects: There are conflicting reports on whether or not DDT produces chronic effects in humans. Although it is well 
established that chronic exposure in experimental animals produces ef&s including liver damage, CNS degeneration, 
dermatitis, weakness, convulsions, coma, and death, these effects are not confirmed in humans. Liver cancer is confirmed in 
animals, but has not been documented in humans. These conflicting reports appear due to the lack of documented chronic 
toxicity in workers and data showing that DDT and its metabolitcs are retained in the body fat for long time periods, thus 
providing a basis for thepossibiliry of chronic toxicity. 

Other: Solvents such as kerosine are added to DDT as a vehicle and, depending on the type involved, may be more toxic than 
DDT itself. 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do rwf allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 
with fhxxling amounts of water until transported to an emergency medical facility. Consult a physician immediately. 

Skin Contact: Quickly remove contaminated clothing. Rinse away any loose material and wash exposed area with soap and warn 
For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing bec&e it may pose a fti hazard 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unle&the 
poison control center advises otherwise, have the conscious and alerr person’drink 1 to 2 glasses of water to dilute. DO &t 
induce vomiting. Gastric Iavage should be performed promptly. 

After fmt aid, get appropriate in-plant, paramedic, or community medical support. 
.& 

Notes to Physicians: Effects may be delayed; keep under observation. 
.:L .‘3A 

Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for the relief of central neurological 35 
manifestations; ttibromoethanol and paraldehyde are recommended for allaying prolonged convulsions. 

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash Genium 
Point is 162 l F (72.2 ‘C) although the specific vehicle is not identified. 

Flash Point Method: CC 2 
Autoignition Temperature: None reported 
LEL: None reported . . 

UEL: None reported 49 

2 0 
- 

Flammability Classification: Class IIIA Combustible Liquid (varies depending on vehicle) 
Extinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires, use 
water spray, fog, or regular foam. 

Unusual Fire or Explosion Hazards: Container may explode in heat of fire. 
Hazardous Combustion Products: Chloride fumes and carbon oxide gases. 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. Fight fire from maximum 
distance. Stay away from ends of tanks. 

. . .z &;t- 
F&Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
~apparatus @CBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural fire fighters’ 
protective clothing is not effective. 

Spill /Leak Procedures: Notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources. 
Cleanup personnel should protect against contamination. 

Small Spills: For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp mop any residue. For small 
solution spills, take up with earth, sand, vermiculite, or other absorbent material and place in suitable containers for disposal. 

Large Spills 
Containment: Dike far ahead of liquid spill for later reclamation or disposal. Do not release into sewers or waterways. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Handling Precautions: Use non-sparking ,tools to open containers. Keep dry chemical extinguishers on hand in case of fire. 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat, 
ignition sources, and incompatibles (Sec. 10). Do not store in aluminum or iron containers. 

s ;:x .:.: 

r. 
. 

Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around DDT. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL 
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its s0urce.(~~3) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liver 
and central nervous system. 

I  
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10/93 DDT (DichlorodiDhensltrichloroethane) MSDS No. 155 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a SCBA 
with a full facepiece and operated in pressure demand or other positive-pressure mode, or any supplied-air respirator with a full 
facepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-pur@jdng respirutors do 
not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection 
program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, 
inspection, cleaning, and convenient, sanitary storage areas. 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber to 
prevent prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face- 
protection regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing 
facilities. 

Contamhmted Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove-this 
material from your shoes and clean personal protective equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, espe&lly before 
eating, drinking, smoking, using the toilet, or applying cosmetics. 

Physical State: Solid 
Appearance and Odor: White to gray crystals or powder which is odorless or has a slight aromatic odor. 
Odor Threshold: 5.0725 mg/m3 
Vapor Pressure: 5.5 x KY6 mm Hg at 68 ‘F (20 ‘C) 
Form&a Weight: 354.48 
SpecRic Gravity (HgO=l, at 4 l C): 0.98 to 0.99 
Water Solubility : 0.0012 ppm 
Other Solubilities (g DDT/lOO mL): acetone 58.95% alcohol 2, benzene 78, benzyl beruoate 42, carbon tetrachloride 45, 
chlorobenzene 74, cyclohexanone 116, dibutyl phthalate 33, odichlorobenzene 68, dichlorodifluoromethane 2, dioxane 100, 
ethyl ether 28, gasoline 10, isopropanol3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75, 
peanut oil 11, pine oil 0 to 16, tetralin 61, tributyl phosphate 50, and xylene 60. 

Boiiing Point: 365 ‘F (185 ‘C) 
Melting Point: 227 ‘F (108.3 ‘C) 

Stability: DDT is stable at room temperature in closed containers under normal storage and handling condi$@s. It biodegrades 
very slowly. 

Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Strong oxidizers, alkaline materials, iron and aluminum salts. 
Conditions to Avoid: Exposure to he-at, ignition sources, and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of DDT can produce carbon dioxide. 

Toxicity Data:* 

Eye Effects: None reported. 

Skin Effects: None reported.- 

Acute Oral Effects: 
Human, oral, LDh: 500 mg/kg caused 
convulsions, cardiac arrhythmias, and 
respiratory changes. 

Rat, oral, LDsoz 87 mg/kg; details not reported 

Carcinogenicity: Rat, oral, TDb: 1225 mg/kg given for 7 continuous 
weeks caused liver tumors. 

Mutagenicity: E. cofi: 15 pmol/L caused DNA damage. 
Teratogenicity: Rat, oral, TDb: 112 mg/Icg given to a 56 day old 
male caused paternal effects (spermatogenesis, testes, Nepididymis, 
sperm duct). 

l See NIOSH. RTECS (KJ3325000). for additional toxicity data. 

Ecotoxicity: Glass shrimp (Pafaemonestes kxfiukensis), LC50 = 2.3 mcgU96 hr at 69.8 ‘F (21 ‘C); Japanese quail, 2 month old 
male, (Coturnixjuponicu). LD50 = 84 1 mg/kg; bluegill (Lepomis macrochirus), LC50 = 28.7 mcgn/36 hr. 



subject to considerable evaporation with an estimated half-life of -several hr to almost 50 hr from certain waters. It may 
biodegrade when high concentrations of required microbes (Escherichia, Hydro~erwmonas, and Saccharomyces) are present. 
On land, DDT will adsorb strongly and should not appreciably leach to groundwater. It may evaporate (half-life of 100 days) 
and is subject to photooxidation from soil. DDT may significantly biodegrade in flooded soils or under anaerobic conditions 
provided high populations of the required microbes are present. Half-life ranges from 2 to >15 yr. In the air, DDT is subject to 
direct photooxidation and reaction with photochemically produced hydroxyl radicals (est. half-life = 2 days). Wet and dry 
deposition are significant mechanisms for removal from air. 

Disposal: DDT is a good candidate for rotary kiln or liquid injection incineration (furnace with afterburner and alkali scrubber). 
60 to 80% removal of DDT from contaminated soils has been achieved in 10 min. by super critical-carbon dioxide extraction. 
Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local 
regulations. .- 

Container Cleaning and Disposal: Triple rinse containers. Containers in good condition should be returned to the manu&turer 
and those that are not reusable should be punctured and transported to a scrap metal facility for recycling, disposal, or burial in 
a designated landfill. 

DOT Tran’sportation Data (49 CFR 172.101): 

Shipping Name: Organochlorine 
pesticides, solid toxic, n.o.s. 

Shipping Symbols: - 
Hazard Class: 6.1 
ID No.: UN2761 
Packing Group: III 
Label: Keep Away From Food 
SpeciaI Provisions (172.102): - 

Packaging Authorizations 
a) Exceptions: 173.153 
b) Non-bulk Packaging: 173.213 
c) Bulk Packaging: 173.240 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 100 kg 
b) Cargo Aircraft Only: 200 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: 40 

EPA Reguiations: . 

RCRA Hazardous Waste Number (40 CFR 261.33): UO61 
Listed as a RCRA Hazardous Waste Classification (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); and CWA, Sec. 307(a) 
CERCLA Reportable Quantity (RQ), 1 lb (0.454 kg) 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1,910.1000, Table Z-l, Z-l-A) 
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References: 73,101,103,124,126,127,132,133,136,139,148,153,I67,168,I69~ I76,180,183 

Prepared By ................................. M Gannon, BA 
Industrial Hygiene Review ......... PA Roy, MPH, CIH 
Medical Review ........................... T Thobum, MD, MPH 

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser’s intended purpose or for consequences of its use. 

MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) lOf93 
Environmental Degradation: In water, DDT will adsorb strongly to sediments, significantly bioconcentrate in fish, and will be 
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Material Sufety Data She&x Collection: 

Genium Publishing Corpoiation 
1145 catalyn suezzt Sheet No. 2% 

!Schenectady, NYl2303-1836 USA Arsenic and Compounds 
(518) 377-8854 

1 Issued: 490 

AIWIIC Deacrlption: Obtained from fh~e dust of copper and lead smelters as white atsa~ic (arsenic trioxide). Reduction R 1 Genium 
with charmal and sublimation in an Ns Cmrmt yields pure arsenic. Metallic arsenic is used for ha&n@ copper, kad, and I 4 
dloys; as a doping agent in germanium and silicon solid-state products, special solders, and medicine; and to make 
gallium arsenide for dipoles and o&r ele&onic devices. Arsenic compounds are used in manufacturing certain types of SKii 

glass; in textile printing, tag&, taxidermy, pharmaceuticals, insecticides and fungicides, pigment production, and @ 

332 
I 

antifouling paints; and to control sludge formation in lubricatiog oils. Arsenic trioxide is the source for 97% of all arsenic 
pNdUClS. 
Other Designatlonx CAS No. X40-38-2; tusen; arsenic blaclr; As, gray arsenic; metal& arsenic. 
Manufacturer: Contact your supplier or distributor. Consult the latest CI&zmic&ve&..Buyerrs Guidcm, for a suppliers list. 

HhiIS 

Arsenic and soIuble compounds, as As 

OSHA PEL NlOSH REL, 1981 Toxklty Data$ 
8-hr ‘IWik 05 mg/d,* 0.01 mg/m’t CeiIing 0.002 mg/m’ Man, oral, TDb: 76 m#kg administered intermittently over a 1Zyear 

period affects lhe liver (tumors) and blood (hemorrhage) 
ACGIH TLV, 1989-90 Man, oral: 7857 rag/kg administered over 55 years produces gastrointestinal 
TLV-TWAz 0.2 mg/d (ii the structure or fttnction of the esophagus), blood (hemorrhage), and 

skin and appendage (dermatitis) changes 
Rat, oral, TG 605 pg/kg administered to a 35week pregnant rat affects 

’ organic compounds 
fertility (pre- and post-implantation mortality) 

t Inorganic eompouads. 
f k JOSH. Ri‘Ecs (CGO52XXlO), for additional mutative, reprcsductive, tumorigenic, and loxkify data. 

y ,,..... ili”.~ . . . . . ;“i.~ . . ;.;‘.... ;~ ,:.....,.... ;.~ . . ~;-~~.;s.~;.r . . . r‘; . . . .;‘“...,....” 
~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~:~~~:~~~.~~~ ~~,.~:~~::~,;i:ilii~~~~~~~ 

. . . . . . >....a. +....A . . . . . . . . . . . . . . d.... “. :. ?. :r;: ..,....... *u . . .: . .._ ..,..., 5 A...: . . . . . .L..$., . . . . :. :. .:.-. : ?. :A’<. A.., :.k% v..... 4 a.... ‘- :. :.  ̂ . n <. . __..._._..,.._,..__,...,... ~ ..,..., _.,..__...... I . . . . . . . . . .._.. I . . .._............ . :. . . . . . . . . . . . . . .._. _,, . . . . . . . . . . . . . . . . . . . .., . . 
Boiliug Point: sublimes at 1134 ‘F/612 ‘C Atomk Wefebt: 74.92 
Mel&g Point: 1497 ‘F/814 ‘C 
Vapor Pressure: i mm at 702 ‘F&Z ‘C (sublimes) 

Density: 5.75 at 57 ‘F/14 ‘C 
Water Solubility: Insolublef 

Appearance and Odor: A brittle, crystalline, silvery to black metalloid. Odorless. 

L ‘Ihis data pemiins to arsenic only. 

t Anenic is soluble in nitric acid &NO.\. 

;:>;:.,,:.:,.)..~ :... .,. .., 
Flash PoJnti None xeported 1 AutoIgnition Temperature: None reported 1 LEL: None reported 1 UEL,: None reported 

Extinguishing Media: Use dxy chemical, CO,. water spray, or foam to fight fm. 
Chtusual Fire’or Explosion Hazarrls: Flamniable and slightly explosive in the form of dust when exposed to heat or flame. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a selfcontained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Be aware of NnOff from fin control methods. Do not release to sewers or waterways. 

polymerization cannot occur. . 
Chemical Incompatibilities: Arsenic can react vigorously on contact with powerful oxidizers such as bromates, peroxides, chlorates, iodates, 
lithium, silver nitrate, potassium nitrate, potassium permanganate, and chromium (VI) oxide. This material is also incompatible with halogens, 
bromine axide, palladium, dirubidium acetylide, zinc, and platinum. 
Hazardous Products of Decompositfon: Thermal oxidative decomposition of arsenic and its compounds produces irritating or poisonous gas@. 

-- 



* Designations for arsenic only. 
$ Listed as arSe sic orrranic comwuads (as Asl 

gtre;in 
:& 

: Aii-purify$g respl&&s do nor protect workers in ~xygen-deficieat atmospheres. 
ear unpervrous gloves, boots, aprons, and gauntlets to prevent skm contact. 

Ventilation: Provide eneral and local exploston-proof ventilation systems to maintain airborne concentrations below the OSHA PELs, ACGIH 
TLVs and NIOSH RI% (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work ares by controlling 
it at ih source (lo% 
Safety Statiois: Make available in the work area emergent 
Contaminated Equipment: Never wear contact lenses in w 

eyewash stations, safety/quick-drench showers, and washing facilities. 

material from 
e work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 

Comments: P.7 
our shoes and equipment, Launder contaminated clothing before wearing. 

ever eat. drink. or smoke in work areas. Practice eood nersonal hveiene after usine this material. esceciallv before eatine. drinkina. 
smoking, using the toilet, or applying cosmetics. 

Y . ..d ,A I V, I- 
.., ..>;.:..( ,.. ,.:.. :,.?:i’.... .::-‘i.::,: :\ .; ,:,:,. ,: . . 

Sqctjd~~~~~~~~~~~~~~tt~nsiand C&m@#f&. ,:,l; .’ : ‘, .: 

Storage Requiementsr Store in closed, pro&y labeled, containers ia a cool, well-ventilated area away from all incompatible materials (Sec. 5) 
and heat and ignition sources. Protect containers from physical damage. 
Engineering Controls: Avoid inhalation or ingestion of dust and fumes, and skin or eye contact Practice good personal hygiene and housekeep 
ing procedures. Use only with adequate ventilation and appropriate personal protective gear. Institute a respiratory protection program with 
training, maintenance, inspection, and evaluation. All engineering systems should be of maximum explosion-proof design and electrically 
grounded and bonded. Provide preplacement and annual physical examination with emphasis on the skin, respiratory system, and blood. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Arsenic, solid KM0 Shipping Name: Arsenic, metallic 
DOT Hal;rrd Class: Poison B IMO Hazard Class: 6.1 
ID No.: UN1558 IMO Label: Poison 
DOT Label: Poison 
DOT Packaging Requirements: 173.366 
DOT Packaeine Excentinns: 173.364 

IMDG Packaging Group: I1 
ID No.: UN1558 

- - . - - 
hfSDS Colle&k RefLre$s: 7,26,38,53 73 85 87 88 89 100 103 109 123 124 126 127 130 136 138 
Prepared by: MJ Allison, BS; Industrial hyiiede deview: ‘DJ *i&n, &H; hedkal ileview: h Hardies, MD 
P-i_L.-.-... - - 

ht. 

--. 



MateriaL Safe& Data Sheets Collection: 
Genium Publishing Cdiporation 

1145 cat&j +reet 
Scheoectady,NY 12303-18% &A’ 

Sheet No. 297 
Barium and Compounds I 

(518) 377-8854 
1 Issued: 4190 : 

Barium and Ckmtpounds Description: produced by reducing barium oxide with ahtmiimm or silicon in a vacuum at high 
temperature. The minerals barite (Ba,) and witherite (BaC0,) am the primary sources of barium. Used as lubricant for 

r 32 Gehium 

anode rotors in X-my tubes, a deoxidiw for copper, an extender in paints; a loader for paper, soap. tubber, and linoleum; 
a carrier for radium; a fii extinguisher for uranium or plutonium fii; a mdenticide; a stabiiixer and maid lubricant in the 

g i 

@ 

2 3 4 
w 

rubber and plastics industries; a flux for magnesium alloys; getter alloys in vacuum tubes; and in spark-plug alloys and 
Frary’s metal. Important barium compounds include carbonate (ceramics, rodenticide), sulfate (pigment and tiler), 
hydroxide (water treatment, ceramics), nitrate (pyrotechnics), chloride (chemicals), chromate (pigments), oxide (lubri- 
cam), and peroxide (bleach). 
Other Designations: CAS No. 7440-393; Ba. 
Manufacturer: Contact your supplier or distributor. Consult the latest ChemicahueekBuycrS &id&n for a suppliers list. 

HhGS 
Ii 2 

Barium, cu 100% 

OSHA PEL 
8-lu TWA: 05 mg/m~(Barium, soluble compounds, as Ba) 

MOSH REL, I987 Toxlcky Data* 
None established None listed 

ACGIH TLV, 1989-90 
TLV-TWA: 0.5 tng!rn’ (Barium, soluble compounds, as Ba) 

l Monitor RTECS UlX370. for additional fuhrre data. 
~~~t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~.~~~~~~~,~~., _: ~~~:l~~~.,~~~~~~~~~~~~~~~~ 
:.: .:. ::..<:. . . . . . . . . . . . . . . . . . . . . . . .._..__....................... _,__._ :.:: _.. . .._ . . . _*. _.....,.,__...__.,_,..,..........,......,... (....,. ,_.. .:::,:‘::.:. . . . . . . . . . . . . ...‘.... . . . ..i..;B.<.:~ . . . . . . i&&t.:.:.:: . . . . . ..h .: . . . . . . . . . . . . ..I ..x >.r.:... . . .._...__.._............. ._. ,...., ., :..1.1. I _......i....: . . . . . . . . :?:.:.1:...:. ::. .> . . . . ,.: . . . . . . . :...:...: . . . . :I :.. . . . . . ..>... . . . ..:.. :.. :.:.: . . . . i. :.;:.:;...:;.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i.: ,...,..... 

BoUfng Point: 2984 l Ffl640 l C Molecular Weight: 137.33 gknol 
Melting Pofnt: 1337 *F/725 ‘C Specffic Grav&y (fz0 = I at 39 ‘F/4 ‘c): 3.51 at 68 “F/20 % 
Vapor Pressure: 10 mm Hg at 1920 W1049 ‘C . ’ Water Solubility: Insoluble 

Appearance and Odor: A silver white metal that is slightly lustrous and somewhat malleable. 
Comment: Barium has a distinctive property of absorbiug gases. 

l Physciat data an for barium only. 
., . . . . ‘s~~~~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~:~.,:,~~~~:~~~~~~:~~~,,,~ 

: . . . ::.: . . . . ,.: ::.:.-. ..:,.;.. ?.A.’ . . . . . . . .._......._. ,, . . . . . . . . . .._ .:::...-. .‘.“..:.~.:.:.:.:.:.:...x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :) ,.......,.,.,......... :j., . . . . . . . . . . . . . . . . . ..i.../.........C.................... 
..8:ji~~~~~~i,i- ..I:: ~;‘j,,;: J,, I:~~~ 

.. ..__._.,_..,,, . . . . . .._. . . _ . . . . . . . > ,.:: . ..p . . . . . . ., ..,.,... :,>.. .: . . . . . :.:.q.. ..,. I. ..-1.... -:.:.x. . . . . . . :.:.....;.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r. . . ,_ ._.... 
Flash Point: None repotted 1 Autolgnltion Temperature: None reported 1 LEL: None reported 1 UEL: None repotted 
Extinguishing Media: Do not use water or foam. For small fues, use dry chemical, soda ash, lime, or sand. For Iarge fm, withdraw f3om area 
and let fre burn. 
Unusual Fire or ExpIosion Haxardsr In the powder form, barium is flammable at toom~temperature. It is also explosive in the form of dust when 
exposed to heat, flame, or by chemical reaction. The chlorate. peroxide, and nitrate compounds are reactive and may present fm hazards in 
storage and use. 
Special Fire-fighting Proeeduresz Since fm may produce toxic fumes, wear a self-comained breathii apparatus (SCBA) with a full faeepieee 
opa-ated in the pressure-demand or positive-pressure mode and fully encapsulating suit Barium may ignite itself if exposed to air. Be awate of 
runoff from fa control methods. Do not release to sewers or waterways. 

$& : & . . : . : . : . : . : . : : . : . .  p .  .  .  _ . , l _ . . . , . . . . . . l  .+,%i : . . . . .  : . :  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . / . . ;  .  . . / . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  “ , , . . < ;  , . . . , . . . . . : . / . . . . > .  .  .  .  .  .  .  .  .  .  _ . .  .  .  .  .  .  .  .  .  : . .  .  .  .  .  . . i . . . . . . .  -“? .  .  .  .  .  .  .  .  .  .  .  > .  .  .  .  .  .  .  : .  .‘:“’ .  .  . ,  . . , . . . . . . . ,  

tio~~~~~~~~~~~l~~~~.~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~.:~~~~~~~~~.~~~~~~,~.:. ‘:lf~~~~~~~~~~~~~ ~~~~,~~~~~~~ 

. . : : : : ~ : ~ ~ : : : : : : : : : j : : : : : ~ . : : : : . : : : , . . ~ . : : ~ : . : :  . . : ,  . . , : . .  < + . . y . , . . , , .  _ . ‘ : : ‘~“ “ “ “ : ‘ . ‘ .~ . : . :~. : . :~: .  . ___ . . , . , . . _ ,_ , , , _ ,  : . ? : : . : : : : : : : : : : . : : : . ~ . . : . . ~ . ~  .  .  .  .  .  .  .  I :  . , . . . . . . . , . i i , , ,  : : : : : * .  .  .  .  .  .  \  . . , . . . . _ _ _ . . . . . . . . . . . .  . . , . , . , . , , , , , . . ,  j A . . . .  .  .  , _ , , , ,  ___, . , , ,  . , . : / . . , . . . . . .  , . . . -  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . , . A . . . , . . . ,  .  .  ,_ ._,_ ..__ > .  .  .  .  .  .  y . : , : . :  , . ‘ .  : . x . ;  . ; . : . . . . . ~ . : ‘ . . .  y .‘- _ , , .  , ,  : . . . :  , . . . , . .  ~ . + . : . : . : : : : ; : . : .  . : . ‘ : . “ . ~  . “ . . ‘ .  : . : . : . :  Z’... .  . . . . . . . . . . .  .  .  .  .  .  . . . > .  . . : . :  . ”  :~~ . . .g : :e r~ :~ : . . . : , j . : ; . ‘~ ‘ .~ . ‘ : . : . : . : . : . : . ,~ . .~  “ ~ . . . l f ~ . ; ; , , . , , , ;  i. .. 
StabllityrPolymerkatIon: Barium is stable at room tempetuture unda special storage and handling conditions (Sec. 9). If the fme metal is 
exposed to air, an explosion hazard exists because hydrogen is liberated. Barium compounds are more stable than elemental baritrm. Hazardous 
polymerization cannot occur. 
Chemical ~ncompatibilitkz Barium reacts violently with water, carbon tetrachIoride, trichloroethylene, fluorotrichlorowthag and tctrachb- 

toethylene. Thii material is incompatible with acids, trichloroethylene and water, trichlorotrifluoxoethane, 1.1.2~trichloro hifluoro ethane, and 
flurotrichloroethane. Barium is extmmely reactive and reacts readily with halogens and ammonia. Barium compounds are not as tea&e as 
elemental barium. See MSDSs 40,119,132,173,181, and 251 for specific chemical incompatibilities. 
Conditions to Avold: Avoid heating barium in hydrogen to about 392 ‘F/200 l C since it reacts violently and forms barium hidride (BaHJ. An 
explosion hazard exists if the free metal is exposed to moist air or cold water because hydrogen is liberated. 



EPA Designatloni* ‘-- 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 

OSHADes&~ations* . . 

CERCLA Hazardous Substance (40 CFR 302.4 : Not listed 
SARA Extremely Hazardous Substance (40 C F-k 

Listed as an Air Contaminant (29 CFR 1910.1OQO. Table Zl) 

355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

*Designations for barium only. : .,..., .y,:.F,;.:.;-:-:),: ::, ,. .: .,.... ..:, i :.>. . . .:.: _, . . i. i. s~~i~~~.~.i~~,~~~.iai;l~~~~~~~~~~~~~~~~~~~~~~\i:;;.::j~~~~~~~~~::~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~..::i~ 
: . . . . :.. :.. -..:...:.2 .,.. z,.:. . . . . . . . . . . ,.. ..,. . . . . . .._ . . . . . . . . .., . . . . . . . . . . . . . . . . _... ., . . . . . . . . . . . . . . . . . . . . . _...../,...................,.,.,....... ( ,.....:..,. . . .,.,. .,.,....... .,., .., .,.,.. .% . . . . . ._. .A..... . . . . . . . ..A... i . . . . . . . . . . . . . . . . . . . . . . . . . . .._. ,............ . . . . . . . ..i . . . . . . ,., ,...,.,. .:, . . ., :. .__ .__ :. ,._ ,.,. ,.,., 

m rnrrr ,I.¶\ Goggles: Wear protective eyeglasses or chemical safety gojtgles;per OSI-IA eye and face-mote&on regulations (29 Cl 
Respirator: Foll ow OSHA-reZpirator regulatioos (29 cm ‘I910%4) and. if &cessarv. wek a N’loSH-&omved resoirator. For emereeocv or 
nondine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCB*A. 

I------- - -_ _-__ a---, -- 

zk&ln : AK-purifying respirators do ncf protect workers in oxygeodefic?ent atmospheres. 
:tb ear rmpervrous gloves, boots, aprons, and gauntlets to prevent skro contact 

Veotllatloo: Provide general and local explosron-proof ventilation systems to maintain airborne coocentrations below OSHA PEL and ACGIH 
TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlhng it at its source.Cr~ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material fmm 
Comments: I? 

our shoes and equipment Launder cootamiuated clothing before wearing. 
ever eat, drink, or smoke in work areas. Practice good personal hygiene, after using this material, especiaIly before eating, drinking, 

smoking, using the toilet, or applying cosmetics. 

(Sec. 5). 
Engineering Controls: Barium metal itself presents mainly an explosion hazard. All engineering systems should be of maximum explosion-proof 
design and electrically grounded and bonded. Use nonsparking tools. Proper storage is essential. Avoid dust inhalation and skin, eye, and mucous 
membrane contact. All processes should be enclosed and/or exhaust ventilation installed to keep the dust concentrations below the recommended 
levels. Practice good personal hygiene and housekeeping procedures. Preemploymeot and periodic medical examinations should be given to 
workers exposed to barite dust Prevent exposing individuals with respiratory disorders. 

Transportatton Data (49 CFR 172.102) 
IMG Shipping Name: Barium alloys, pymphoric 
MO Hazard Class: 4.2 
MO Label: Spontaneously combustible 
IMDG Packaging Group: 11 
ID No.: UN1 854 
~~DSCoJleclion References: 7,26,38,73,85,87,89, 100,I03,109,123,124,126,127. 133,136,138,139 

No. 297 Barium and Compounds 4/90 
..,. /,. . . . . .., . . ._... ._.,. _... . . .,.. . ., .$ebti‘~~.~~:iWp~lt~~H~~,~~~~~.~~~~~~~.~~~:~~~~~:.:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, . ‘. * b., ,.....,.,...,.,,_. 

Carcinogeniclty: Although the NTP, IARC, and OSHA do not list barium as a carcinogen, the IARC lists barium chromate (VI) as a mboga. 

Summary of Risks: Barium presents mainly an explosion haxard. However, soluble compounds of barium by the oral route are highly toxic and 
the fatal dose of the chloride has been stated to be 0.8 to 0.9 g. Death may occur from a few hours to a few days. The soluble barium compounds 
exert a profound effect on skeletal, arterial, intestinal, bronchial, and particularly cardiac muscle. Effects on the hematopoietic system (responsible 
for the formation of blood or blood cells in the living body) and the cerebral cortex am also noted. Poisoning may also occur if the dust of soluble 
compounds is inhaled.‘Certain compounds of barium are irritants of the skin, eyes, and mucous membranes. Barium oxide and barium hydroxide; 
stmngly alkaline in aqueous solution, cause seven skin initatioo and burns of the eye. Inhalation of insoluble barium ~~UCCS a benign pueumo- 
coniosis (bar&o&). The half-life of barium in bone has been estimated at 50 days. 
Medical Cooditlons Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, mucous membranes, lung, heart. 
Primary Entry Routes: Inhalation of dust or fume, ingestion, skin or eye contact. 
Acute Effects: Systemic absorption from ingestion causes gastroenteritis (inflammation of the stomach lining and the intestines), slow pulse rate 
(heart may stop while contracting), muscle spasm, and hypokalemia (potassium deficiency in the blood). Inhalation causes coughing, bmachial 
irritation, and pneumoconiosis. Contact with soluble salts causes dermatitis, irritation of the eyes and mucous membranes, and burns. During 
radiological examination, intraperitoneal (in the abdomen) or intrathoracic (in the chest) barium sulfate contamination resulting from a complica- 
tion rupture may cause a significant inflammatory response. 
Chronic Effects: Although baritosis (caused by inhaling barium sulfate) produces nodular opacities on chest X-rays, there is no evidence of 
clinical illness or bodily dysfunction. 
FIRSTAID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested have a axscious person drink 1 to 2 glasses of 
water, then induce vomiting. 
After first aid, get appropriate In-plant, paramedic, or community medical support 
Physician’s Note: Consider using calcium glucooate for muscular spasms. Consider gastic lavage followed by saline catharsis if soluble barium 
compounds are ingested. Institute cardiac monitoring for all significant ingestions of soluble barium salts. 

SpllyLeal r: Noti@ safety personnel of spill. Immediate1 
should protect a h 

shut off all heat and ignition sources and evacuate hazard area, Cleanup rsonnel 
ainst dust inhalation and contact with s p” 

material into a c can, dry container with a cover. For a 1 f 
n, eyes, and mucous.membr+es. For small dry spills. use a &an shove to p1ac.e 

with sand or other noncombustible material and place ir#I%~%t%%.v%I%%$%~b% &%?$%%~~~&I%% %y MVer 
Disposal: Contact your subplier.& a licensed contractor for detailed recommendations. Follow applicable FederaL state. and local reeulations. 



Genium Publishing Corporation 
Material Safety Data Sheets Collection: 

1145 CataIyn Street 
Schenectady, NY 12303-1836 USA 

(5 181377-8854 

Sheet No. 5 
Chromic Acid and Chromates 

. , 
I Issued: 10/77 Revision: C, 7/g I 

it with an excess of sulfuric acid. U ceramic elazes. 
co-lored g&s, dyes, batteries, explosives; water treatmen~wood treatment and preservatives, mfra&ies, cop”pr s&- 
ping, aluminum anodiziig, photomechanical processing, chromium metal plating, puriQing oil and acetylene, hardening 
microscopic preparations, and manufacturing chromated copper arsenate, 
oxidiziag agent m orgamc chemistry, and an etchant for plastics. 

and as a cotrosion inhibitor, a catalyst, an 

Other Deslgpatlons: CAS No. 1333-82-O; chromic acid; chromic acid, solid (Dar); chromium anhydride; chromium (Vl) oxide; 
chromium moxide; chromium (6+) trioxide; monochromium trioxide; purattonic chromium trioxide. Chromic acid is the commonly used F 
name, although true chromic acid (CCyO,, CAS No. 7738-94-S) cannot be isolated from solution. Chromic acid and chromates 

i 

(as Cdl,, CAS No. 7440-47-3). 
Maaafacturcr: Contact your supplier or distributor. Consult latest Ckmicul Week Buyers’ Guide for a suppliers list 
Caution: A powerful oxidizer, chromic acid may explode on contact with reducing agents and cause ignition on contact with organic tSec.8 
mate&is. This poison and human carcinogen is corrosive to skin and irritating to mucous membranes. Eye contact may cause permanent 
blindness. 

1990 OSHA PEL ’ 1990-91 ACGIH TLVs 1985-86 Toxkit Data* 
Ceiling: 0.1 mg(CrO,)/m’ TWA: 0.05 mg(Cr)/m’ Rat,oral,LD : H 

1987 IDLH Level 
Ceiling: 9.1 mglm 

OmgQ 
Mouse, otal, &%: 127 mg!kg 

30 mg/m’ 1990 NIOSH REL 
Human, inhalatton, TC,: exposed continuously to 110 pg over 3 years. Toxic 

TWA: 0.025 mg(C!r(VI))/m’ 
effects include tumongenic (carcinogenic by RTECS criteria); sense 

Ceiling: 0.05 mg/m’/l5 min (Cr(Vl)) 
organs and special senses (olfaction tumors); lungs, thorax, or respiration 
(tumors). 

water. not dry chemical, carbon dioxide (CO,), or halon. 
Unusual Fire or Explosion Hazarda: A powerful oxidizer, chromic acid ignites on contact with acetic acid and alcohol. It may react rapidly 
enough with organic materials to cause ignition Containers may explode if involved in tire. 
Spectai Fire-fight& Procedures: Isolate hazard ama and deny entry. Since fite may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Cool firecxp0se.d containers with flooding 
amouats of water since the decomposing material may form a hot, viscous foam that can cause containers to rupture and explode. Use caution! 
For large fires, flood area from a safe distance, and cool containers from the side with a watez spray until after fire is weIl out- If possible without 
risk. move containers. Stay awav from ends of tanka. For massive fire in canro area. use monitor nozxles or unmanned hose holder. Be aware of 
runoff from fm control m&hod;. Do not release to sewers or waterways. - * 

conditions. Haxardous pol erization can& occur: 
ChemkaI IncompatIblItt i!izi This mat&al is incompatible with acetic acid, acetic anhydride, acetone, alcohols, alkali metals, ammonia, arsenic, 
anthracene, benxene, bromine penta fluorine, butyric acid, camphor, chromous sulfide, diethyl ether, glycerol, hydrogen sullide, methyl alcohol, 
naphthalene, peroxyformic acid, phosphorus, potassium hexacyanoferrate, pyridine, selenium, sodium, and turpentine. Chtomic acid ignites ethyl 
alcohol and many hydtocarbons. 
CondItiona to Avoid: Avoid excess heat and contact wit$combustible of organic mat++ 
Haid= Products of Decompusitbn: Than& oxsdatrve decompoamqr! of clnomrc acrd can produce carbon dioxide, stroke, and irritating 

. 

sic lung or skin condition. 
and lungs), and kidney. 

blindness if not removed quickly. 
Chronic Effect: Chronic inhalation of excessive levels may cause epistaxis (nosebleed), “chrome holes.’ nasal congestion. tooth enamel erosion, 
chest pain, asthma (via allergic sensitization), bronchitis, or respiratoj tract cancer. Chronic eye exposure may cause conjunctivitis. Skm contact 

chdnLle on tlexl DaPC 
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mended since it rais?s soil acidity. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 26122): Corrosive waste 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4) Re 
SARA Extremely Hazardous Substance (40 CFR 355): Not hs %er 

rtable Quantity (IQ: 10 lb (4.54 kg) [*per Clean Water Act, Sec. 311@)(4)]t 

SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Deslgnatious 
Listed as an Air Contaminant (29 CFR 1910.1000. Tables Z-l-A and Z-2) 

n and skin or eye contact. Institute a respiratory protection program that includes regular training, 
mamtenance, inspection, and evaluation, Practice good housekeeping procedures. 
Other Precautions: Institute preplacement and periodic medical exams of exposed workers with attention to the Skin and respiratory tracL 
Consider preplacemeat and periodic chest radiographs. 

TraqortathXI Data (49 CFR 172.101 .I021 
DOT Shipping Name: Chromic acid, solid 
DOT Hazard Class: Oxidizer 

IMO Shlpph~ Name: Chromium trioxide, anhydrous 
IMO Hazard last 5.1 E 

ID No.: NA1463 ID No.: UN1463 
DOT Label: Oxidizer 
DOT Packaging Exceptions: 173.153 

IMO Label: Oxidizer, Corrosive 

DOT Packaging Requirements: 173.164 
IMDG Packaging Group: II 

,- 

I 

t 
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copper (Cu) Descriptba: widely disfributcd in arhpe in ClanaM sh& arseniter, sulf=i& dllaid4 and 
- Repareaby-hiw.grhldbg,md ~~gcoppaaerbyfbtrtionmdleachingorbyrmeltingcappaore IR s 

Gealam 

~~~toyielda~tn(96to98%)copperwhichiselocholyticgyrrfined~yield99~~coppa.~irthe 0 

mostwidelyusedsfnlctlxalmetrfneXttoiRmandal~ Used in electrio wiring; &t&es, heating. pbbing, zi 2-0 
roofin& mxlbddingconstnlction; slloys(brasqlYom+Monelmetrlberyllhlm~~co~chuakalandpharmaceu- @ 
tical maddnery; eleuroplatuiproteuiveumtings and ~fornickel,~~zinc,eto.,#c,kingnten&insecti- HMIS 
cides;Mtifwlingpaints;andrcr~~CoppawhidrarrreIwdinthmnrlrmdelectricalcomporites.Coppafla)us 
are used as insulation for liquid f&s. F f 
Other Designations CAS No. 7440-50-8, bronze powdu, copper slag-airborne. coppez slag-milled. 
hianufacturer: Contact your suppliez or distriitor. Consult the latest C-&c& Buyers’ Guide for a suppliers list. kc? 

l !Sec.S 
Cp~tbns Copper may be toxk through cuntact, inhakatioa, ad iagatim. It may cause skin and eye imitation and metal fume fever. 

copper,ca 100% 
1989 OSHA PELs 1989-90 ACGIH TLVs 19gg NIOSH REL 19gS-86 Toxkfty Data* 
8411 TWA 1 mg/m3+ TLV-TWA: 1 mg@ None established Human, oral, TD,: 120 p@kg affects the ~;astrointcstinal tract 
841 TWAr 0.1 rnglrn’t TLV-TWA: 0.2 mg/m’t (nausea or vomiting) 

Rat, oral, ‘ID& 1210 pg/kg (35 weeks prior to mating) affeus 
fertility (pre- and post-implantation mortality) 

l Qppudunr md mirrr. as Cu. 

Bolllng Point: 4703 l F (2595 ‘C) Moledar Weight: 63546 
Meltlni Point: 1981 ‘Fi1083 ‘c) Dendty/spedfii Gravity: 8.94 

. 

Vapor Prsure: I mm Hg at 2962 ‘F (1628 ‘C) Water Solubillty: Insoluble 

Appearance and Odor: Solid, various shapes, odorless, red&own-colored metal or powder. Copper is ductile, tough, and ehly worked. It is 

vay resistant to corrosion. but readiiy attacked by alkalies. 

ExtlngWh~ Media: Use extinguishing media appropiate to the surrounding fire since copper does not bum. Emely divided m bums in 
air, and in extreme cases ignites spontweously. 
Unusual Fire or Explosbn Hazards: Liquid copper explodes on contaa with water. High concentrations of fme copper pa&&s in the air may 
present an explosion hazard. 
Special Fire-fighting Procedures: Since fm may produce toxic fumes, wear a self-contained breathing appar~ (SCBA) with a tull facepiece 
operated in the pressure-demand or positive-vessure mode and a iizlly encapmlating suit. . 

StabUltytPolymerization: Copper is stable at room tunperatme in closed amtsinezs undo normal storage and handling conditions. However, on 
long w a whire, highly explosive peroxide deposit may form. Cop&s vapors ace uninhibited and may form polymas in vents and flame 
srrcslers. 
Cbemkal IncompatibltItlesz Copper reacts violently with ammonium niuatc bmm* iodates, chlorates. ethylene oxide, hydrazoic acid, 
potassium oxide, dimethyl s&oxide + trichlomacetic acid, hydrogen pezoxide, sodium peroxide. sodium azide, sulhnic acid, hydrogen sulfide + 
air, and lead azide. A potentially explosive reaction occurs with actylenic compounds. Copper ignites on contact with chlorine. fluorine [above 
250 ‘F (121 ‘C)]. chlorine trifluoride, and bydraz.inium nitrate [above 158 ‘F (70 l C)]. It is also incompatiile with I-txomo-2.-propyne; an incan- 
descent reaction occurs with potassium dioxide. 
CondItioas to Avokk Avoid prolonged exposum to air and moisture. on exposure to moist air. copper slowly converts to the Carbonate. 
Hazardous Products of Decomposition: ‘&zmsl oxidative decomposition of copper can pnxiucc metallic oxides (copper hmeh 
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Summary b Risks: C 
T kidney dizase or. rsrely, 

is a ncccssaty human nutient, excessive intake levels of which the kidneys normahy ehmi+% ht indiv$hrsh with 
llsods disease (abnmmd dention and smage of copper in the body that damages th” liver, hdneys. bmm, blood, 

bonea, and endocrine @ands), copper levels may accumulate. Significant industrial exposure to copter y msm)y vugh @slatron of fumes 
@ing welding, sndmg. or refhng operations; Q through exposure to copper dusls and mists durmg mmmg, exwg, re@ng, or manufactm- 

Ingpr-.copperpmayim~~h, anddamagecyes.Exposurctoooppqsdtsiampny 
dusts, fumes, and salts may urnate theupp~respiratory trcrct. Long-termexposurcmay xntate theskm aliF 

licahons ts polCnh* toxic- Copper 
dlsco~or lhe skin or hair. 

Medkal Condltlotts Aggravated by Long-Term Exposure: Individusls wrth @aired pulmonary or renal ftmction should avoid exposure- 
Target Organs: Respiratory system, skin, eyes, liver, kidneys. 
Prima 
Acute 3 

Entry Routes Inhalation ingestion 
ffectsz Inhalation of copper fumes may give rise to metal fume fever (after an incubation period of about 5 hr), an allagic rcaetion with 

flu-like symptoms-high temperature metallic taste. nauseq coughing general wet&mess. muscle aches. snd exhaustion- These symptoms usually 
disappear mthin 24 hr. JXrect eontact with copper causes skin and (less often) eye irritation, and itching of the linings of the nos& mouth. and res- 
piratory tract. Exposure to copper dust may cause a greenish-black skin discoloration. Coptxx ingestion causes nausea, vomiting, abdominal pain. 
snd disrrhea. Ingestion of large doses may cause stomach and intestine ulceration, jaundice, and kidney and liver dantagc 
Chronic Effects: Continued exposure to 

-T 
may cause mild dermatitis and de eneration of the mucous membranes. Repeated or prolonged 

exposure IO copper dusts and INSIS can dsco or skin and hair and i&ate the skin. w epeated inhalation csn cause chronic respiratory disease. 
Individuals with Wilson’s disease (1 in 200.000 individuals) are more susceptiile to chronic cotmer noisoninz. If undetected and untreated. this 

Eyes: Gently lift the eyelids and flush immediately snd continuously with fhmding amouuts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Sktn: @ddy remove contsminstcdclothing. Rinse with flood& amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person- If ingested, have that coNcI’our person drink 1 to 2 glasses of 
water. then induce vomiting. 
After tlrst ald, get appropriate in-plant, paramedic, or community medical support 
Physician’s Note: A blood count shows leucocytosis if sn individual has metal fume fever. Consider chellation with penicillamine or BAL 
(British Anti-Lewisite or dimercanrol) for chronic intoxication 

SpilllLeak: Notify safety persamel remove all heat and ignition sources, and provide adequate ventilation. Avoid creating dusty conditions. 
Clesnup personnel should protect against vapor inhalation and skin and eye contact. Cleanup methods such as vacuuming (with the appropriate 
filter) or wet moppin 
propriate containers f 

minimixes dust dispersion Absorb liquid containing co 
or disposah Follow applicable OSHA regulations (29 C FfF 

with vamiculite. dry sand. or other inert materials. Place in ap 
1910.120). 

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state, and local regulations. 
EPA Designations 
RCRA Hruardous Waste (40 CFR 26133) Not listed 
Listed as a CERCLA Haxsrdous Substance* (40 CFR 302.4). Rtportable Quantity (RQ): 5000 lb (2270 kg) [* per Clean Water Act. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table 2-1-A) 

Goggle% Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respit%or: Seek urofessional advice r&r to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces- 
ssrf, wesr a MOS&pproved respiratk. Some r&xunmendations follow. For copper dust and mists gkater than SO mg/m’, wear ahigh-efkienc 
psrtuxrlate respirator, a supplied-au respirator, or au SCBA, all with a full facepiece For copper dust and mists greater than 2000 mg/ms, wear a 
supplied-air respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in conti~ou~- 

flow mode- For copper fumes over 100 mg/m’. wear either a powered an-puriQiig respirator with a high-efficiency filter. or a supplied-air 
respirator equipped either with a full feocP;ece operated in pressure-demand or positive-pressure mode or wirh a hood in continuous-flow mode. 
Warning! Au-pwfibzg respir+ors do not protect workers VI oxygen-de$Xent atnwsphe~es. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Eye and face potection is required 
when grinding, welding, cutting, or remelting. Protect skin from molten metal and radiant heat when melting scrap. Machine turnings may also 

r 
t a laceration hazard When handBng oikontsminated copper, wear rubber gloves to prevent skin contact. 

entilatlon: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PELs and ACGIH 
TLVs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant * nion into the work area by controlling it at its sour~e.(“” 
Safety Stations: Make available in the work srea emergency eyewash stations, safety quickdrench showers. and washing facilities. “p” 
Contaminated Rqulpment: Never wear contact lenses in the work areas soft lenses may absorb, and all lenses concentrate, irritants. Remove thi 
material from your shoes and equipment Launda contaminated clothing before wearing. 
Comment% Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material. especially before eating. drinldng 
smoking, using tbe toil* OT apply.mg cosmetics. 

Storage Requtrementsr Store copper in tightly closed contsiners in a cool, dry, well-ventilated area. Avoid exposure to air and moisture. 
Engineering Controls: Avoid dust and fume inhaSation snd d&t contact with skin and eyes. Use only with adequate ventilation and apprqx-iat 
personal protective gear. Institute a respiratory protection program that iucludeJ regular training, maintenance, inspection, and evaluation. PITI& 
good personal hygiene and housekeeping procedures. Maintain exposures below the PEIJfLV. Monitor copper dust and mist levels in the air. 
Other Precautions: provide placement and periodic examinations that emphasize the skin, eyes, and respiratory system. Prevent exposing 
individuab with chronic * 
T-vxtatSon Data (49 T 

tory disease or Wilson’s disease. 
FR 172.101, .X02): Not listed 

,-- 
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ZINCOXIDE 
(Revision A) 
Issued: December 1978 

m ZINCOXIDE 

DESCR[VTION: Fiie metal oxide used as a pigment, filer, or reinforcing agent. Au aerosol 
ume is formed when zinc metal is voktiked. 

-DESIGNATIONS: Flowers ofZii, zinc White, Chinese White, ZnO, CAS #1314-13-2 

IUPPLlERS: Available from several suppliers, including: 
llIadisoo Industries, Inc., Old Waterworks Road, Old Bridge, NJ 08857; 
Telephone (201) 727-2225 

Purity level may vary with grade. Typical impurities include lead and/or 
:admium @ormaIly 4.1%). Consult supplier’s specification for impurity 
levels. 
NOTE: &ret (1985-86) ACGIH TLV and OSHA PEL: 

x&l! EL 

1UsT: IO m@m3 None Established 
(Total Dust) 

XJME: 5 mgim3 5 mg!m3 
VTOSH recommends (1975crikria document) a 10-hr TWA of 5 mg!m3 with 

Melting Point ..:ca 3587’F (1975%) (SubIimes) 
Specific G&e . . . 5.68 
SoIubility in Water Q 29% . ..0.00016 gm/lOOcc 
Vapor A at 2OoC . . . Not Applicable 
M01ecuku Weight . . . 8 1.37 . 

Appearance and odor: White or yellowish white powder. No odor. 

E < 
R-z 0 t9 
PPE: * Not Found 
-_ 
*See&&8 

RO 
I 2 
Sl 
K- 

Rat, Inhalation, 
LCLO: 400mgfm3 

,::~E~I0~~~~~~~~~~~~~~~~~~,s?~~~:~.A~~~~~:~ ;::,;;, ‘::‘?:i$ ;; z:j :i;ii~~~::l%r,;i.:~~~:~ ;: ~~~~~~~:ii :{ j&o WE&i ‘WPER 

FIash PO& and Method 1 Autoignition Temp. Rammabtity Limits In Air 
Not Applicable I Not Applicable Not Applicable 

EXTINGUJSHMG MEDIA: zinc oxide is noncombustible. Use ext.kgu%hg age& that are suitable for &u&g the 
SUITOUJJ~~ iire. Ifpractical, wet down powder with water spray to reduce dusting and fume formation. 

Fire fighters should wear self-contained breathing apparatus and fuUy protective gear for protection against dust and/or fumes 
that may begenezated in a fire situation. 

Zinc oxide is stable under normal conditions of handling and use. It does not polymerize. It is practically insoluble in water 
but is soluble in acids and akalies and absorbs carbon dioxide from moist air. 
When heated to elevated temperatures, zinc oxide sublimes to produce toxic fumes. (Also note that tic metal bums at 
eIevakd tern- in air to produce zinc oxide fume). 
Zii oxide aod magnesium react explosively when he&d. 
violently when heated to 419-F (215°C). 

Mixtures of chlorinated rubber and zinc oxide can explode 



Zinc oxide dust is considered to be of low toxicity and is classified by the ACGIH as a nuisance particulate. Howeva, 
inhalation of zinc oxide fume causes a condition known as “zinc fum fever” (ZFF). ZFF is charactaizcd by flulike symptoms 

with “metallic taste,” coughing, weakness. fatigue, muscular pain, and nausea, followed by fever and chii. Onset of 
symptoms occurs about 4 to 12 hours after exposure. A tolerance to zinc oxide fiune may be acqukd but is lost within a day 
or two after exposure ceases. Zinc oxide fum has also been reported to cause gastroinkstinal - Although zinc 
oxide is not known to be a skin i&u& under poor personal hygienic conditions contact with zinc oxide has been reporkd 
to cause dermatitis (“oxide pox”). 
Zinc oxide has not been identified as a known or suspected carcinogen by the. IARC, NTP, or OSHA. 
E&S’ AID: v Flush welI with running water to remove particles. Get medical attention lf irritation 
persists.* SIuN COW Wash contaminated area thoroughly with mild soap and water. Seek radical attention if 
irritation persists.* INHALATION: Remove victim from exposum. provide bed rest and aspirin Contact physician. 
(Recovery is generally complete in 24 to 48 hours.) INGESTION: Give victim a large quantity of water to drink. Contact 
physician or poison control center for instructions. 

l GE’f MEDICAL ATTENTION = In plant, paramedic, community. 

Collect spilled material in a way that will miniie excessive generation of dust such as vacuuming (with absolute filter) or 
wet sweeping. If dusting occurs, cleanup personnel should wear appropriate respiratory protective equipment. 

DISPOS&: Reclaim material when possible. Unsalvageable waste may lx burled in an approved sanitary landfii Follow 

Federal, state. and local regulations. 

Zinc oxide is not listed as a hazardous waste in 40 CFR 261.33. It has not been ~assigned a reportable spill quantity in 40 
CFR 117.3. 

Use general and/or local exhaust ventilation to maintain dust and fume levels below the TLV and PEL. Where conccr&tions 
exceed these limits, workers should wear NlOSH-approved mspirstors with protection factors suitable for the exposure 
concentration. High-eff&ncy particulate (dust/fume) frlterrcspirators arc suitable for ZnO fume exposures up to 50 mg/m3 
(2.50 mg/m3 with full facepiece). Respirator usage must he in accordance with OsHAltquirements (29 CFR 1910.134). 
Wear dustpmof safety goggles where the possibility of eye contact exists. Gloves should be worn if prolonged or repeated 
contact is likely. Wear protective clothiig (apron, coveralls, etc.) as required by the work situation to prevent gross 
contamination of skin and clothing. 
Eyewash stations and washing facilities should be readily accessible to workers handling this material. Contact lcnscs pose a 
special hazard; soft lenses may absorb and all lenses concentrate irritants. 

Store in closed containers in a dry location. protect containers from physical damage. Use with adequate ventilation. Maintain 
good housekeeping procedures to prevent accumulation of dust (avoid generating dust during cleaning). 
Follow good personal hygiene practice. Wash thoroughly after handling. Launder contaminated clothing before muse. 
Individuals with preexisting pulmonary disease may be more susceptible to the effects of zinc oxide fume. 
Avoid dust and fume inhalation. 
Welding galvanized metal will generate xinc oxide fumes. 

. . 
nfrcatlon: Not listed in I>oT Hazardous Material Tables (49 CFR 172101 and 172102). 

Data Source(s) Code: 2,4,&K?, 14,19,20,25,27,49,55,61,62,82. CV 
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19S9 OSHA PELa (Lead, lam- 

f 
rink coInpounds) 
-hr Twit 50 p&n’ 

Action Level TWA*: 30 p@’ 

19W36~oskijy Dotat 
Humd~vi&aon, ‘Q 10 pg/m’ affccu gastrointainal tfau 

Human, oral, TD, _: 450 r&kg ingested ows 6 yr affects 

29 CFR 1910.1025 Lad Standard 1988 MOSH REL 
BloodhdLevel:4OpgllOOg Io-hrTwk <loOpg/m’ 

peripheral and c&tral nervous systems 
Rlrt, oral TDb: 790 mg/kg affects multigencration rep&u&on 

Melt 
% 
1 Point: 6213 ‘$027A-‘Q 

Vapor tsurt: 1.77 mm Hg at 1832 ‘F (1000 ‘C) 
Wscodtyt 3.2 cp at 6213 T (327.4 ‘0 

Moleculnr Weinhtr 207~#) 

433: 1134 

Appear&t a& odor: B&h-white.~~Say. grry. very mft metal. 

ExtinguIsblng Mtdlt: ust 
UWSWI Flrt or Expbsbn 2 

chankd, cm&m dioxide, wue-rspny, or foam to extinguish firt. 
azards~ Fkmmahk and moderaMy explosive in the form of dust when exposed to hat or flame. 

Spedal Fireflghtlq Proctdurtsz Isolate hazard area tnd deny entry. Sine fae may produce toxic fumes. war a seE~ntit.ined breathing 
apparatus (SCBA) with a full facepiece opmtcd in the prcssme-dtmrrrd or positive-pressure mode and fuI1 protective equipment. Be aware of 
runoff from fne control merhoda Do not rekrce to rewas or waterways. 

otha organs in hkmatmy rodents. Excessive exposure tb bad has ttmkd in neurobgic di&krs in infants.%xpuimen~ stodia show k&l bar 
repoductive and teratogenic efftc~ in laboramy animals. Human mak and female rcprodudivt effects are also doarmeatsd. 

lad is 8 pota& systanic ison that affect a Variety of agan systcnrr, inchding the navous systan. kidneys. rqroductive 
formuion,zndgastroint&nal( I)~stan.Themcwtknpatantw~leaden~thebodykrhrwgh~~~itcmrlsok cp” 

ingcstsa wheat bad dust Q unwished hands wmmnwe food, drink, Q cigarettes. Much of - 
into the hotly. Adults may absorb only 5 to 15% of ingested lead; childra~ may &sorb a much Tar 

ested lud 7 thmugh feues without 
T 

tion 

bloobwnlandcircul~tovubusorgsuls.Lrd concuttratesandranains’ 
ger kactmn. Once in the body, kad a~tcrs e 

imeasa as exposure amtinuts, with possibly cumuluive &as. 
mboneformanyytan.Theamorrmofkadthebodystorer 

Depending on the dose auamg the ttody, lead cll~l he deadly within several 
drys or afftct health afttz many years. Very high doses cm cawe brain damage (tnctp~y). 
Mcdkal Conditbns &ravated b7 w Lud may aggravate navous system disorders (e.g., epilepsy, nanopathiu~ kidney disasa, 
*od pressure Rypatmbn), datihty. 8nd anemia. Lesd-induced mania md its effect on blood presssure - aggravate cardiovascular 
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layout systems, kidneys, and gsstmintestinal (Cl) trnz. 

Eyes: Gently lift the eyelids and flush imm~ately and continuously with fkxding amounts of water until trurspoRad to an emagency medial 
facility. Consult a vhvsician immcdiatelv. 

9 needed. Consult a physician 

..:.q.,.:‘.:*>:.:.~ ,:.:. ..:.:.,.:.:.. ‘y.,‘<.< 5. L.. ..I. ‘q.. : . . . . :.~.~~~~~~~:~~.~~~:~~~:~~.:s:.?.~~~~..,~ ..:.. :.+, ~,~..:~. , .~ . . . . . ~~ . ..~~ . .., . 
~~~~~~~~~~~~~~~~~,~~ 
~-. h . .: ..,... et.... . . . ..A.. r _.A.. 
SpllULeak: Notify safety personnel and evacuate all unnecessary # immediately. Cleanup pezsonnel should protect against inhalation of 
dusts or fume and contact with skin or eya. Avoid creating dusty conditions. Water sprays may be used in large quantities to prevent the forma- 
tion of dust- Cleanup methods such as vacuuming (with sn 
material into closed containers for disposal or reclamation. “Ipp;” 

priate f&r) a wet mopping 
o ow applicable GSHA re 

IZsu 

minimizes dust dispersion. sa>op the spilled 

flP%hnadons 
P Contact youf supplia cn a ltcensed umtrsctor fa &tailed recormncnd& 

Oils (29 CFR 1910.120). 
‘ON. llow appliiable Federal, +e, and local regulations. 

Listif~~83z~R~H~d0~~w~ste(40c~ 26133 A 
Listed as a CERCLA Hazardous Substance* (40 CFR 

, q;ndiToxicityTcst 

SARA Extremely Hazardous Substance (40 CFR 35% Not - t 
ble Qusnt~ty (RQm! kg) [* per C~~JUI Water Ac& Sec. 307(a)] 

Listed as a SARk Toxic chanical(40 C%R 372.65) ’ 
OSHA Designations 
LisledassrlAircollc3knm (29 CFR 1910.1000. Table Zl-A) 

aLi. w 
- wear a MOShppmvcd rcspiratk. Fa em&gercy or lKmrout.ine opa-aliolls (clecming * . 

e awing! Air-purifring r@nztors da rwt protect workrs in oxy~adef&nt atmasp 
reahr v~~seis. a storage tij, w&i an 

es. 
Other: Wear impervious glovg, boots, aprons, and 
turn-ups. pleats, or 

auntlets to pevent skin contact. Protective clothing made of man-ma& fibers and lacking 

Ventilation: Provi 
~ketsretamkssdust~o~iyp 

ventiation is pref 
end and local vendaaon systems to maintain airbnnc concenaations below the OSHA PUS (Sec. 2). L.ocsl exhaust 
since it 

Safety Stations: Make availab K. 
events contsaninmt dispersbn into the work srea by amadling it st its s0urc.e.“~~ 
m the work sxea anagcncy eyewash st&ms, safety/quick- showcrs, Md washing facilities. 

Con~mhated Equipment: Neva wear contact lenses in-the work aru: soft lenses may absorb and all lenses umcentrate, irritants. Remove this 
Foyrn$n%rn 

:T 
ur shoes * cqulpmens Launder contamm+ed clothing before w-caring. 

eva ess drmk. a smoke m work meas. Racace good perxmsl hyglav after using this materi& espc&aUy washing hands before 
eating. drinking+ smoking. using the toileb or applying cosmetics. 

Trnnspwtatbn Data (49 CFR 172.102) 
WO Shipplng Name: Lead compouzls, soluble. n.os. 
IMO H&&d %Inss 6.1 - 
ID Na: UN2291 
IMO Label: St Andrews Cross (YC. Stow away from foodstuffs) 
IMDG Packaging Group: KU 

ALWS C&tim Refermcuz 26.38.73,84.85,88,89,90,100.101.103.1O!J, 124,126.132,133,134.136,138.139.142,143 
Prwared by: MJ Allha. BS: l.mdustr(d Hmie~~e Review DJ Wikm. CDL hfedlal Rcvka: W Utid. MD. MPH: Edited by: JR SUUK MS 





1 Material Safe@ Dti Sheets Collection: 
Genium Publishing Corporation 

1145 catalya St&et * Sheet No. 15 . 
Schenectady, NY 12303-1836 USA. Asbestos and Asbesf.os-containing Mater& ’ 

(518) 3774854 

Asbestos TWA: 02 fkc+ Action Level TWA: 0.1 f/cc Excursfon LImtt: 1.0 f&t TWA: 20 t7d 0.1 fIcc# 

6outroI me&cd& & not xekase to s&vers or waterways. &velop dccon&mination procedlues for pmte&e cloth&g and quipme& 

gO--*dq ~I@$ glacii ace&~&d-can d‘ecompo& it Hot water slowly breaks down c~sotik L&e other asbestos fortns,,‘it &s&s 
strong alkali (SM NaOH at least up to 100 ‘C). 

Cardaoeeaicityz The NTP, IARC. OSHA, aad ACGIH list asbestos as a human carcinogen. Summary of R&z Asbestos may cause 1) 



No. 15 Asbestos and Asbestoscontaining Materials 11190 

‘Emerufcj 
tloodiug amounts of water. S &a: I 

can&r, and mcsothelioma typically develop decades 
pusonnel should protect against asbestos apos~e. g 

0 to 40 years) afmr cx- 
yes: Do not rub. Gen tr- 

sure begins, bit may Fur SOO~~: 

shower with water and soap. Wet contamiuatcd clothiig 
y hft eyebds and flush wrth I 

frcsr- 
‘or to removal and seal in a plastic bag for dial ashazardous waste. if rash 

develops, qnsult physician. lnhabtiom RernoVe to au. Ciean any fiben from nose and mouth. Encourage Victim to cough, spit, and blow 
00s~ to mnove fibers. Ingestion: Induce vomiting only if awake and alert Consult a h 
Note to Phwicians: Asbestos diamrosis is based on chest X-ray with an abnormal J&l? 

‘cian. After first aid, consult medical care provider. 
reading (small irmgular opacities~ rales. restrictive 

DOT Shfppin 
rtatfon Data (49 CFR 172.101, .102) 

TrapP,e: Asbestos 
DOT Hazard lass: OR&C 
ID No.: - 
DOT Label: Node 

DARGRR 
AssEsros 
UCER AHD LUXG DISE& IIAWRD 
AUUiORtZED PERSOhTEL ONLY 

3OT Packaging Exceptions: 173.1090 
)CT Packaging Requirements: 173.1090 

RESPIRATORS AND PROTRGTIVE CLGTImG ARE REQUIRU) W7IiIs AREA 

Other Requuementsr Stow and handle to avoid airborne particle 
fM0 Shipping Name: Asbestos, blue; asbestos. white 
MO Hazard Class: 9 
ID No.: UN2212. UN2590 

MSJX Coffccfion References: 2-4.6.12.14.20.26.32,38,73.89.100,101,~~. 

fM0 Label: None 
124.126,127.132,133.136,138-14$14’& 143,146.148,152,153, W-158 

MDG Packaging Group: II, III 
Prepared by: MI Allison. BS; Induslnal Hygiene Ret&w: DJ Wilson. (3X-k 
Medial Revleu: MJ Upfal. MD, MPH; Edited by: JR SLIP& MS 4 

~~01~b,CkniDmPublhhin~~*riwAo). ~~~urs~rcpod~~rimDu(byptblifM)~iQh~~bd)Od(~~~10UT~i~bil~of~~(iBkrriDfff~~~~ 

uc-nlfDrp*-,~i~.Al~~hr-blcurc~~~~~~~~~~~~~~~~~~8C~~~c1~m~.m~Um~~~~~- 
morcrpauibitity u ~&-.cco~c~- auimb$iq dscb inlanvCkm fffmp@is*Sh Lo b2 pushucra -kdpyFex u rWC--diu UC 

I 
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Mderinl Safety.D& Sheets ChtL&tio~: 
Genium Publishingj Corporation 

1145catatynStree~‘~~~ ,,’ ,..,’ ” SheetNo. 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 
Fuel Oil No. 2 
‘. ., 

1 Issued: 10181 . Revision: A, 1 l/90 

a distilJate 
“33 

of low sulfur contcut Fuel oil no. 2 
lwembta kemsine. Used as a genemI-putpose domestic or commcmial Fidel in atomixing-type burners; as a f&l for trucks, 

NFPA 
I 

hips and other automotive cugines; as mosquito control (coating on breeding waters); aud for drilling muds. s i 2 

3ther DesIgndons CAS No. 68476-30-2, dicscl oil. 
Kanuhtunrt Contact your supplier or distributor. Consult the latest Chunicafweek Buyers’ GuidcCn, for a supplii list. 

K2 O-0 
@ 

HMIS 

Zautionsz Fuel oil No. 2 is a skin irritant and central nervous system depressant with high mist concentrations. It is an environtnental 
mead and a dangerous fpe haxard when exposed to heat, ?a+, or oxidii. boo c 

‘Sec.8 

1989 OSHA PEL 1990-91 ACGIH TLV 
(one established None established 

I988 MOSK REL 
None established 

WS-116 Toxkky Datat 
Ras Oral LD,: 9 @kg; produces gastrointestinal effects 

(hypermotility* diadlea) 

Viscosity: 268 ccntistohe at 100 ‘F (37.8 ‘C) 
Specific Gravityr 0.8654 at 59 l F (15 ‘C) 
Appearance and Odor: Brown, sIighUy viscous liquid. 

Pour Point:* c21 ‘F (-6 ‘C) 

Tour point is the bwst temperanne at which a liquid flows from aa iwcned test container.. 
.,.~.. ~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~: ~~~“~~:~~~~~~~~~~~~~~~:~~~~~~:~~~~~~~~ ‘~;~~~:;. : :’ ,..,~,x,&,: ., j,;. 

.,“: .~~~~~. r‘ ,.~~:.;~,:. ;$.>. c’ .:.~~ :. . ..: .:: . 
;.:.~~~.~~~~~~.~.~.:.~~.~~~~~.~. A,...,. 8,. . . . * . .._., .A: . . . ..h._..... I..>.+*,... . . . 3.. . . . . . .?. .s ,... ‘ Y.. ., I ,..,.,. . h. . .A. <. .I ..> r: ‘.+a&>> 8, ,(, > r,>,,, I 

y :. .‘.‘: .,; ..-.. ‘,‘.~~ .,. 
.., I.. . . .A..> ,......... :,I<:< . . . . . . . . . . . . s.,...... c...: . . . . . . . . . . . . . . . . . . . . . . ...<... ,......., . . . . . . .A.. .: . . . . . . ..s..:.p ,..,. :...:~.,+:::<.r . . . . . <., I ‘79 ,,.. >: ,.., . . . . . . . . . “” _. I:%.. . . . . . . 

Flash Pointz 100 ‘F (38 ‘C) min. 1 Autotgnkion Temperature: 494 ‘F (2!i7 ‘C) 1 LEL: 0.6% v/v 1 UEL: 7.5% wv 
Extinguishing Media: Use dry chetukal, carbon dioxide, foam. water fog or spray. Do not use a forced water spray ditty on burning oil siuce - - 
this scattus the‘fim. Use a smothering technique to extinguish, fm. . 

Unusual Fire or Expkeion Hazards: Vapors may travel CO an ignition source and flash back. Thii fuel oil’s volatitity is similar to gasaline’s. 
Special Fire-fight& Procedures: Isolate hazard area and deny entry. Since fuc may produtxt toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode and full protective clothing. I f  feasible, rcmocc 
containers from fii. Be aware of runoff from fm control methods. Do not rciea~e to sowers or watcrwzys due to health and fiie 01: explosion 
haxaxd. 

“.:.;.:. ..y.:‘:>:.. .y.,.: . . . . .,. . . . . . . y...‘<.‘. .< I . . i’. .i ..,: y .‘.A i .. 
~~~~~~~~~~~~~~~t~~.~,~~~~ ~~~~~~~~~~~~~ g$yg.;ji f. .: .;gy” -,” ‘;. ‘1 “‘$y; ‘: f ,$‘,; 
::.~z;~,.~~:.~:~~~~::~~~~~~~:~~~.~~~.~.:.~. : ,,:.:.:..~.:~.~.~.~~,~~~~::~~... .!..xi(r . : d..> ,... i... :..;... :. . . . . . .~ . . . . . . . ...:. .,. . . .,, :. : : .: 

SbkLlltylPolymcrttation:ditions. Hax- 
ardous polyrnerkatioo cannot occur. 
Chemical IncompatlbBlties: Incompatiik with strong oxidizing agents; heating greatly increases fut hazard. 
Condftlons to Avold: Avoid heat and ignition sources. - 
Hnxardous Pr+tucts of Decomposftkn: ‘Thermal oxidative decomposition of fuel oil no. 2 yields various hydrocarbons and hydrocarbon 
dcrivativcs and partial oxidation products including carbon dioxide. carbon monoxide, and sulfur dioxide. 
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. . ‘,3,. c . . . 
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SpilUL.eak: Notify safety personnel, evacuate area for large spills, remove all heat and ignition s~urce,~, and provide maximum cxplosioo- roof 
ventilation. Cleaoup personnel should protect against vapor inhalation and liquid cootact Ckan up sptlls promptly to reduce fm or vapor &tzards. 
Use noocombustible absorbent material to pick up small spills or residues For large spills, dike far ahead to coo&in. Pick u ii uid for reclama- 
tion or disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable 0 HX H 
CFR 1910.120). Fuel oil DO. 2 is an cnvironmcotal hazard. Report large spills. 

regulations (29 

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Lis.@ as a-RCRA Hai&ious Waste (4_0 CPR 2612l)~lgoltable waste 

1 CERCLA Hazardous Substance (40 CPR 3024): Not listed 
- ZRA Exb-cmcly Hazardous Substance (40 CFR 355): Not listed 

.RA Toxic Chemical (40 CPR 372.65): Not listed 
aSHA Designations * . 
A ,lr Cooumuoant (29 CPR 1910.1000, Subpart 2): Not listed 

IHA Class iI combustible liquid. Stem in closed containas in a 

Transportation Data (49 CFR 172.101) 
DOT Shlpping Name: Fuel. oil 
DOT Havlrd Class: Combustible liquid 
ID No.: NA1993 

- 

DOT Label: None 
. . 

3T packuglng Exceptious: 173.1 l8a 

I 
JT Pacl=glng Requirements: None 

( 
. . ̂  \ 

.-_ 



Genium Publishing, Corporation 
Material Safety Data Sheet& Collection: 

1145 catalyn &eet 
Schenectady, NY 12303-1836 USA 

Issued: lo/8 1 Revision: A, 1 l/90 

Other Designations: CAS No. 68553-004, bunker C. 
Manufacturer: Contact your supplier or distributor. Consult the latest C%enzicuZweek Buyers’ GuiaW3) for a suppliers list, K 

Pso 
F 2 
R 0 

Cautions: Fuel oil No. 6 is a respiratory irritant and central nervous system (CNS) depressant. It is a mcxlemte fire hazard when exposed PPG* 
to heat or flame. *Sec.8 

Fuel oil No. 6* 

1989 OSHA PEX 
None established 

1990-91 ACGIH TLV 
None established 

1988 NIOSH REL 
None established . 

1985-86 Toxicity Dataf 

Rat, oral, ID,,: 9 g/kg 

@ A compkx mixture of paraftiiic, oletiaic, aaphthertic, aad aranatic hydmcarbons, induding polycyclic aromatic hydrocarbeas. Sulfur content is ~2.8%. A fuel oil 
No. 6 with low sulfur (0.2 and 1.2%) is commercially available. 
t Monitor NIOSH, RfZS (HZl8OkO9, for futurc~oxicity data 

Vapor Prewme: 0.2 mm Hg at 70 “F (21 ‘C) Water Solubiility: Insoluble 
Viicosity: 36,000 cent&&e at 100 “F (37.8 “C) 
Appearance and Odor: Black liquid to heavy paste with a petroleum odor. 

Extinguishing Media: Use dry chemical, carbon dioxide, foam, water fog, or spray. Do not use a forced water spray directly on burning oil since 
this scatters the fire. Use a smothering technique to extinguish fhe. Cool fire-exposed containers with water spray. 
Unusual Fire or Explosion Hazards: Fuel oil No. 6 is an OSHA Class IIIA combustible liquid that exhibits “boilover* characteristics. 
Special F&e-fighting Procedutw: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contaiied breathing 
apparatus (SCBA) with a full facepiece opuated in pressure-demand or positive-pressure mode and full protective clothing. If feasible, remove 
containers kom fii hazard ama. Be aware of runoff fran fire control methods. Do not release to sewers or waterways. 

Stability/Polymerization: Fuel oil No. 6 is stable at roan temperature in closed containers under normal storage and handling conditions. Haz- 
udous polymerization cannot occur. 
Chemical I&ompatibilitiesz Incompatible with strong oxidizing agents; heating greatly increases fire hazard. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of fuel oil No. 6 can produce various hydnxzbons and hydrocarbon 
krivatives and partial oxidation products kkiing carbon dioxide. carbon monoxide, and sulfur dioxide. 
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Carcinogenicity: The IARC lists fuel oils, residual (heavy) as possible human carcinogen Croup 2B); animal evidence-&n$ed. 
Summary of R&X Residual oils are generally more viscous and less toxic than kerosene 6 ue to then low volatrhty and hmited absorption 
throueh the intestinal tract. Inhalation of heated or misted fuel oil No. 6 can cause the same systemic and local pulmonary effects seen with liihter 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skim Quit remove contaminated clothin . Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
h siclan. M %sh afkted areawith soap antwater. 

alation: Remove exposed person to fresh air and support breathi as needed. 
Ingestion: Never give anything by mouth to an unconscious or con vi%* mg person. If ingested, do not induce vomiting. Consulting a physician 
itninediately. - - - 
After first aid, get a 
Note to Physicians: FE.9 

ropriate in-plant, paramedic, or co mmunity medical support. 
trrc lavage ts contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. 

* IPA (TOSCA) doamwnt 8EHQ0181-0377, December, 1980. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ 
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Spilwk Notify safety personnel, 
ventrlahon. Clearm~perso nnel 

evacuate area for large spills, remove 
should protect a amst vapor mhalanon and 

all heat and ignition sources, and provide maximum explosion- 

e absorbent material to pit 4 up small spills or residues. 
uid contact. Clean up spills promptly to reduce fire or v r efds. 

Use a noncombustt ~~larglcspi~,~ef~*~~-~~Pickupliquid~rccla 
or disnosal. Do not release to sewers or waterways due to health and fire and/or exp ceion hazard. Follow applicable OSHA regu ations (29 CFR 
1910.120). Report large 

B..i fmations 
I- Contact your 

-- 

a or a licensed contractor for detailed recommendations. Follow applicable Fcdcral. state, and local regulations. 

RCRA Ha&dons Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous SuMance (40 CFR 302.4): Not listed 
SARA Rxtremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

Goggles: Wearprotective eyeglasses or chemical safety goggles, per OSHA eye and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek mfessional 
sary, use a NIOS If 

advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces- 
-approved respirator with mist filter and organic vapor cartridge. For emergency or nonroutine operations (clcanmg s 

ip 
iit 

s, 
reactor vessels, or storage tanks), wear an SCBA. Warnin ! AwpurijLtng respira.rors do not protect workers m oxygen-defbent abnosp res, 
Other: Wear rmpervious gloves, boots, aprons, and gaun ets to prevent skin contact 
Ventilation: Provide general and local explosron-proof ventilation systems to maintain airborne concentrations that promote worker safety and 
mductivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controllin 

L 
it at its sour~e.(~~~) 

fety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing f&ties. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, i&ants. Remove this 
mat&l from 
Comments: 3 

ur shoes and equipment. Launder contaminated clothing before wearing. 
ever eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 

smoking, using the toil& or applying cosmetics. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Fuel oil 
MIT Hazard Class: Combustible liquid 
ID No.: NAl993 
DOT Label: None 
DOT Packaging Exceptions: 173.118a 
DOT Packaging Requirements: None 
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Genium Publishing Corporation 
Material Safety Data Sheets Collection: 

1145 catalyn street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 298 
Jet Fuels 

Issued: 8Bo 

Cautions: Jet fuel is volatile, combustible, and thus, a dangerousfire hazard It is a skin, eye, and resp*iratory 
tract irritant. Ingestion can be ham&!, even foral. 

(a) Jet A aad Jet A-l (combustible) and JP-5 (flammable to combustible). 

(b) Jet B (dangerous fiie hazard) and JP-4 (dangerous fm hazard and moderate exulesion hazard in the form of vane& 

1989OSHAPEL 198940 ACGIH TLV 
None established None established 

1988 NmSH REL 
None established 

1985-86 Toxicity Data* 
Rat, oral, LD,,,: 40 m&g 
Rat, inhalation, I& 23 ppml4 br 
Raf’akin, IdI,,; 317 mg/kg 

Vapor-Prsure: 0.1 mm Hg at 20 ‘C Water Solnbili~:‘Negligible’ 
Viiity: 1.0 to 2.0 cSt at 72 “F (40 ‘C) 

Appearance and Odor: A clear liquid with a hydrocarbon odor. 

* Physical data vary with fuel type. These data pertain to kerosine jet fuels in general. 

Jet B: -16 to -30 “F (-26.7 to -34.5 ‘C) . 
IP-1: 95 to 145 “F (35.0 to 62.8 “C) JP1: 442 ‘F (228 “C) 
JP-4$: -10 to 30 ‘F (-23.4 to -1.1 ‘C) JF-4 468 ‘F (242 ‘C) JP-4: 1.3% v/v JF-4: 8.0% v/v 
JP-5: 95 to 145 ‘F (35.0 to 62.8 “C) JP-5: 475 ‘F (246 ‘C) 

Extlngulshing Media: For large fire, use water spray, fog, or foam. For small fires, use dry chemical cr COz. Water may be ineffective in fighting 
Et-es involving materials with low flash points. Apply in the form of a spray. 
Unusual Fiie or Explosion Hazards: Jet fuel is volatile and combustible. 
Special Fire-fqhting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full fkcepiece 
opuated in the pressure-demand or positive-pressure mode and full protective equipment. Be aware of runoff from fire control methods. Do not 
release to sewers or waterways. 

CA higher kerosene cut than JP-4 with fewer itqxuities. 

165% gasoline and 35% light petroleum distillate. 

StabiIity/Polymeriultion: Jet fuels are stable at room tempuature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: A violent reaction occurs with fluorine (F,). Jet fuels are also incompatible with halogens, strong acids, alkalmes, 
md oxidizers. 
Conditions to Avoid: Avoid beat, sparks, flame, and build up of static electricity. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of jet fuel can produce carbon monoxide from incomplete combus- 
iOtt. 
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3-10. Safe-Life. The predicted safe -life of Otto 
Fuel II at various temperatures, based on ‘high- . 
temperature stability tests, is. shown in table 3-3. No 
significant changes have been found in samples of fuel 
which have been held for over 9 years at 122’ F or in 
fuel which has been in the fleet for 6 years; To ensure an 
adequate useful life for this fuel, the recommended 
storage limits have been set at -.IBO F to 140” F. The . 
low temperature storage limit of - 18” F is recom- 
mended to prevent freezing of Otto Fuel II. For in- . 
dividual weapons which are required to have a Iower 
storage limit, the Otto Fuel II could be stored frozen. 

3-l 1. PHYSICAL PROPERTIES. The physical 

Table 33. $afe Life of Otto Fuel 11 
at Various Temperatures . . . 

storage tcmpcfature Minimum safe life 
(W ww4 

19s 24 . 

180 112 

165 * scul 

Iso 22% (6 ~1 

135 I lO,OOO(27 yr prcdktcd) 
I 

properties of Otto Fuel II are listed in table 3-4. Ottd ’ . 122 
I 

37,500 (102 yr predicted) 
’ Fuel II is heavier, less volatile, and slightly more viscous 

than water or ethyl alcohol. Otto Fuei -11, compared 
with water, has a lower freezfng point and about half 
the surface tension. 

WARNING 

. 
. 
3-14. Toxic Effects. Toxic effects may occzu from 
the inhaIation of Otto Fuel II vapors, inhalation of 
combustion by-products (see paragraph 3-IQ), ah:: .; ’ 
tion from direct skin contact, or ingestion. 

3-12. HAZARDS. 
. . 

3-13’. HEALTH. The ingredient of medical concern 
in Otto Fuel II is the nitrated ester, propyIene .gIycoI 
dinitrate (PGDN). Nitrated esters are known for their 
acute effects on the human body. These include nasal 
congestion, headache, dizziness, nausea, dilation of 
blood vessels, decrease in blood pressure, and Iabored 
breathing. 

--- 
-4-iS~rrEff~~~~ni~~fEcts of long-term - 

utposure to Otto Fuel II or to PGDN are unknown. The ‘-1. 
severity of the. toxic effects varies with the concentra- 
tion, iength of exposure, and temperature of the pro- 
p&m. 

3-i6. Tolerances. Tolerance to the ‘effects of 
exposure to Otto Fuel II does occur. Headache, diz- 
dness, and a fall in blood pressure often appear during 
the first few days of excessive exposure. Tolerance may 
then develop and the rest of the working week is usually 
symptom-free. On returning to work on Monday after a 
weekend without exposure, the frost contact with the 
organic nitrates often produces the symptoms again. 

T%bIe 3-4. Physical Properties of Otto Fuel II Compared with Common Liquids 

Density 

Flash point 
(CIcvcLand .opcn cup) 

Freezing point 
. 

Surface tension 

; vapor preJsure 

V&co&y ’ ’ . . 

Water saturation point 

3-2 

Otto Fuel II 

265' F 

- 18.4’ F 

34.45 dynes& at 77” F 

0.0877 mm Hg at 77’ F 

4.04 cp at 77* F 

0.31% at 77” F 

Wata 

32O.F 

71.97. dynes&m at 77. F 

23.75 mm Fig at 77. F 

1.6 cp at 68’ F 

Ethyl alcohol 

Q.7950 s/d at 77O F 

70° F’ 
1 

- 174” F j 
4 

22.75 dyncskm at 68O F 

46.75 mm Hg a1 68” F 

-“t 

i 
t 

1.2 cp at 68O F 

Complecdy miscible ’ 
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3-17. Air Concentrations. Individuals vary in their 
sensitivity to air concentration of Otto Fuel II. Nor- 
dy, nasal congestion is the frost sign of exposure to 
Otto Fuel II vapors. Otto Fuel II concentrations of less 
than 1.0 parts per million @pm), but greater than 0.4 
ppm, produce a complete nasal blockage in some in- 
dividuals. A headache, lasting for several hours after 
aposure, is the chief symptom of vapor inhalation, 
although nausea may develop after prolonged exposure. 
me threshold limit value (TLV) for Otto Fuel II 
established by the ,Bureati *of Medicine and Surgery-of 
the Navy is 0.2 ppm [I.3 milligram/cubic meter 
(mg/m3)] Ceiling, “C”. This threshold limit is estab- 
lished as a ceiling value, meaning it is never to be ex- 
ceded. - . . 

3-18. Combustion By&ducts. The by-products 
from the combustion of Otto Fuel II include carbon 

S6340-AA-MMA-OI 

monoxide (CO), carbon dioju’de (CO$, hydrogen (H2] 
methane (CH& and hydrogen cyanide (HCN). The CC 
C@, and HCN gases present todc hazards to IX&S& 
nel. See chapter 4 for more detail. 

3-19. EXPLOSION. Safety tests including drop 
tests, projectile impact tests, bullet impact tests, mlc 
card gap tests have resulted in the ciassifkation of Otto 
Fuel II as a nonexplosive. However, Otto Fuel II can b: 
detonated when a sufficiently strong booster is used 
OP 5 describes Otto Fuel II as liquid propellant hazarc 
group I, compatibility group G. 

3-T. FIRE. Otto Puel II is classified as liquid pro 
@ant hazard group I, a relatively low fire hazard, by 
military’setice regulations. Grou,p 1 materials are con- 
sidered to be the least hazardous of the liquid pr& 
peuants. . 

.-- - . .  - 
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4-33. USE REQUIREMENTS. Rquirizments for 
the use of protective equipment and clothing are de- 
pendent on the degree of hazard involved. See table 4-2 
for the body protective items required for each Otto 
Fuel II operation:An adquate supply and inventory of 
protective clothing and safety equipment shall be main- 
t&ed at ail times. A list of the required items for Otto 
Fuel II handling is presented in appendix C and includes 
the following: . _ 

. 
a. Clothing. ‘Clothing items consist of 

-disposable shirts, trousers, and aprons. . f 

WARNING . 

Do not use polyvinyl chloride or latex gloves, 
such as surgical doves, in Otto Fuel II han- 
dIing operations. These gloves provide almost 
no protection against Otto Fuel II. 

b. Gloves. Gloves shall be worn to protect 
the hands from direct contact with Otto Fuel II during 
all handling operations. Gloves-shall-be replaced-im=-- 
mediately if tom, damaged, or seriously contaminated. 

c. Booties. Footwear covers shall be worn 
over shoes during routine working conditions whenever 
there is a possibility of footwear contamination by ac- 
cidental spillage, splashing, .or dripping of Otto Fuel. 11: 

d. Boots. Whenever there is a gross spillage 
of Otto Fuel II, neoprene or natural rubber boots shall 
be worn for cleanup operations. The boots shall be 
thoroughly cleaned and decontaminated following each 

-. 

use with detergent and luk~a.rm water. Boots shall ‘,I 

discarded when they sho\L signs of deterioration. 
e. Eye Protection. Indus@al ‘goggles ‘or a 

faceshield shall be worn whenever there is a possibility 
of splashihg or spraying of Otto Fuel II or cleaning 
solvent. 

4-k DISPOSITION OF CONTAMINATED 
CLOTHING AND EQUIPMENT. Protective quip. 
ment need not-be discarded following each use if free of 
contamination. Those items which are stained,. con- 
taminated, or tom shaIl be discarded as unsuitable for 
further use.‘Caution shall be exercised in removing and 
handling contaminated clothing aird’ protective quip 
meiit to prevent exposure to ihe fuel. Contaminated 
protective clothing items and other expendables shall be 
tightly sealed in plastic disposal bags and disposed of as 
Otto Fuel II solid waste (See paragraph 6-63). 

4-35. FIRE AND EXPLOSION SAFETY. 

~~;--FfRE;-Otto~~l.IIhas-been classified .as a .law : 
fire hazard. Attempts to burn OttoFuel II in bulk at at- 
mospheric pressure and temperatures under 250” -F ha:-- 
been unsuccessfUr; however, a fmely dispersed spray 
Otto Fuel II may be readily ignited in an atmosphere 
containing oxygen. Furthermore, the propellant may be 
ignited in bulk when heated above 265 o F. When porous . . 
or absorbent material, such as pa-per, rags, or fiberglass, 
is present to act as a wick, Otto Fuel II can be easily ig- 
nited at room temperature. 

Table 4-2. Use Requirements for Protective Clothing 

_ Gperrations 

Mk46Torpcdo . 
Baffle removal 

Mk 48 Torpdo 
Fuel pump priming 

iik 46 and Mk 48 Torpedo: 
iblin&kfueling 
Fuel pump breakdown 
Afterbody breakdown 
washing or handling 

conlaminatcd parts 
tlcgnkng opqation 
clean up minor fuel spills 
Clean up large fuel spills 
&l&ml opcmtions 

. . 

-I- 
shins, panus 
and aprons 

X 

X 

X 
X 
X 

X 
X 

X 
X 

Gloves 

X 

X 

X 
X 

,! 

x . 
X 
X 
X 
.X 

fastshield 

X 

X 

X 
X 
X 

X 
X 

X 

Bootics 

X 

X 

X 

X 

X 
X 

,*- 

X’ 
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Material Safety Data Sheets Collection: 

@ip 

Genium Publishing,Corporation 
One Genium Plaza Sheet No. 9 

Schenectady, NY 123044690 USA Sulfuric Acid, Concentrated 
(518) 377-8854 

I Issued: 10/77 Revision: D, 9/92 
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Sulfi~rlc Acid Concentrated &SO,) Description: prepared by the “Cat-Ox” process; by the contact process (vanadium 
pentoxide catalyst) with sulfur, pyrite (FeSJ, hydrogen sulfide, or sulfur-containing smelter gases; and from gypsum 
(calcium sulfate). Sulfuric acid is by far the most widely used industrial chemical. Its uses include: in the manufacture of 
fertilizers, chemicals, nitrate explosives, parchment paper, glue, dyes and pigments; as an etchant, a lab reagent, an electro- 
lyte in lead/acid batteries, a dehydrating agent in the manufacture of ethers and esters, and an alkylation catalyst; in the 
purification of petroleum, the refining of mineral and vegetable oils, the leather industry, the carbonization of wool fabrics, 
the recuperation of fatty acids from soapworks waste water, the production of rayon and film, the extraction of uranium from 
pitcbblende, and pickling of metal; in electroplating baths, gas drying and nonferrous metallurgy; and to obtain glucose by EYs,* 
the hydrolysis of cellulose. F 0 
Other Designations: CAS No. 7664-93-9, battery acid, BOV, C&well No 815, dipping acid, electrolyte acid, hydrogen 
sulfate, matting acid, oil of vitriol, sulphuric acid, vitriol brown oil. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ G~idec7~) for a suppliers list. + chronic 
Cautions: Handle concentrated sulfuric acid with extreme caution because it is corrosive to all body tissues. Vapor inhalation can effects 

cause severe lung damage. Skin or eye contact can produce severe burns; blindness may result. tL?C. 8 
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Sulfuric acid concentrated, 93-9896 sulfuric acid; remainder is water. Impurities include nonvolatiles. 0.02-0.03 ppm; SO,, 40-80 ppm; iron, 
50-100 ppm; nitrate, 5-20 ppm. 
1991 OSHA PEL 1992-93 ACGIH TLVs 
8&r TWA: 1 mg/m3 TWA: 1 mg/m3 

1985-86 Toxicity Data* 

STEL: 3 mg/m3 
Human, inhalation, q: 3 mg/rh3 for 24 weeks; toxic effects 

1990 IDLH Level not yet reviewed. 

80 mg/m3 1990 DFG (Germany) MAK Man, tmreported route, LD,: 135 mg/kg; toxic effects not yet 

1990 NIOSH REL 
TWA: 1 mg/m3 reviewed. 

WA: 1 mg/m3 
Category: Local irritants 
Peak 2 mg/m3, 5 min. momentary 

Rat, oral, LD,,: 2140 mg/kg; toxic effects not yet reviewed. 

value t, 8 peeks per shift 
Rabbit, eye: 100 mg rinse produced severe irritation. 

* See NIOSH, RTECS (WS56OoOOD), for additional toxicity data 
t The momentarv value is a level which the concentration should never exceed. 

sulfur ?rioxide and water. 
Meltlng Point (100%): 50.65 “F (1036 “C) 

Density&edi~ Gravity (!Mi-98 96): 1.841 

Vapor Pressure: 6).001 mm Hg at 20 “C 
Water Solublty: Soluble; reacts!* 

Saturated Vapor Density (air = 1.2 k@mj): 1.2 lcg/m3, 0.075 Ibs/ft3 
Other Solubilities: Ethyl alcohol 

pH: 1 N sol = 0.3.0.1 N sol = 1.2,O.Ol N sol = 2.1 
Odor Threshold: 0.150 ppm 

Appearance and odor: Colorless (pure) to dark brown (impure), odorless, dense, oily liquid. Pure compound is a solid below 51 ‘F (11 ‘C). 
* Sulfuric acid reacts videntiy with water with the evolution of beat. Al add the acid to water or other diluent, not the wllter to acid! 

.j ~~~~~~~~~~~~~~~~,~~~~~~~~:~.:,..::i:ii~ ; ;. ~'.i::i:;O~ 
. . . .j:.,.:.:,.. .,.... . . . . . ..: :.:.:.:.:.:.'.:..,~...~:.:.:.: .,. ,. .7.:: . . . . ..:.:.: :.: ,.,. .:.:.:,:._::.::.. . . . . .: . . 
1 LEL : None reported 

uEI,: Nond Nps i: .i....... 

Extinguishing Media: Use extinguishing media appropriate to surrounding fire. Only use water if absolutely necessary aud use with great caution. 
Water applied directly to sulfuric acid results in violent heat liberation and splattering of the material. Use water spray only to keep f’ie-exposed 
containers cool. Unusual Fire or Explosion Haxarchu Sulfuric acid, a strong dehydrating agent, reacts with organic materials :and produces enough 
heat ignition, chars wood, and may cause ignition of finely divided materials on contact, Reaction with metals may produce highly flammable, 
hydrogen gas. Special Fire-fiihting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter’s protective clothing is not 
effective. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or watenvavs. 

ws polymer&&on cannot occur. Chemical Incompatibilitie& Include acetic acid; acetone cyanobydria, (a&tone + nitric &d); (acetone + 
potassium dichromate); acetonitrile; acrolein; acrylonitrile; acrylonitrile + water: (alcohol + hydrogen peroxide); ally1 alcohol; ally1 chloride; 
ammonium hydroxide; 2-amino ethanol; ammonium; tripemhromate; aniline; (bromates + metals); bromine pentafluoride; n-butyraldehyde; 
:arbides; cesium acetylene carbide; chlorates; (chlorates + metals); chlorine @ifluoride; chlorosulfonic acid; cuprous nitride; diisobutylene; 
$limethylbenxylcarbinol + hydrogen peroxide); epichlorohydrim ethylene cyanobydrin; ethylene diamine; ethylene glycok ethylene imine; 
htlminates; hydrochloric acid; hydrogen; iodine heptafhroride; (indene + nitric acid); iron; isoprene; lithium silicide; mercuric nitride; mesityl 
oxide, powdered metals; (nitric acid + glycerides); p-nitrotoluene; pentasilver trihydroxydiaminophosphate; perchlorates; percbloric acid; (perman- 
ganates + benzene); (l-phenyl-2-methylprpryl alcohol + hydrogen peroxide); phosphorus; phosphorus isocyanate; picrates; potassium km- 
butoxide; potassium chlorate; @o&&m permanganate + potassium chloride); (potassium permanganate + water); beta-pmpiolactone; propylene 
oxide, pyridinq rubidium acetylene carbide; silver permanganate; sodium; sodium carbonate; sodium chlorate; sodium hydroxide; steel; styrene 
monomer; (toluene + nitric acid); vinyl acetate; and water. Conditions to Avoid: Water. combustibles. heat. ianltion sources. aud other incom- 
@blew. &I~OUS Productsbf D&omposition: Thermal oxidative decomposition oi sulfuric acid I& p&ce sdftir OX&. 

Carcinogenic&y: The IARC,(16a) N7F.(t69) and OSHA(r64) d 

: f j : “’ .; ‘. j :,:: t,i.,>::;‘:i.: :.,:::.,_,,. :,.. .>,. . . . . .: ..,: ..: ,.:., > ,.,,, $:j :,F.’ ,;::I,, ::; ;; : .:;,.;:j$ -:,.:.y.:: j:.,: :: . ..., i’::;:,: :;:;j; :; :,:‘,. ,,,.:. :: ,.I.. : 
o not list sulfuric acid as a carcinogen. However, a number of studies have associated 

:xposur& to sulfuric acid or to acid mists in general with laryngeal cancer. In 50 coufirmed &es there was an approximately four-fold increased 
isk among highly exposed individuals relative to matched controls. It is not known if sulfuric acid can act as a direct carcinogen, as a promoter, or 
n combination with other substances. (r6a Summary of Rlslcsz Concentrated sulfuric acid is a severe respiratory tract, skin and eye irritant. 
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Exposure can result in severe burns, tissue damage, scarring, functional inhibition, and blindness if splashed in the eye. Although ingestion is 
unlikely, it may cause severe injmy and death. Medical Conditions Aggravated by Long-Term Exposure: Chronic respiratory, gastrointestinal, 
nervous, skin or eye diseases. Target Organs: Respiratory system, eyes, skin, and teeth. Primary Entry Routes: Inhalation, skin and eye 
contact. Acute Effects: Vapor or mist inhalation causes coughing, sneezing, nose irritation and nose bleeds, reflex bronchospasm, shortness of 
breath, pulmonary edema (fluid in lungs), emphysema, and permanent changes in pulmonary function. Ingestion causes cormsion of the mucous 
membranes of mouth, throat, and esophagus; and epigastic pain with nausea and vomiting of mucoid and “coffee ground” material. Skin contact 
produces severe burns; initially the zone of contact is bleached and turns brown prior to the formation of a clearly defined ulcer. These wounds 
are slow in healing and may cause extensive scarring that results in functional inhibition. If burns are extensive, the outcome may prove fatal. 
Circulatory colla se with clammy skin, weak and rapid pulse, shallow respirations, and scanty mine may follow ingestion or skin contact. 
Circulatory shot P. 1s often the immediate cause of death. Eye contact produces deep comeal ulceration, kerato-conjunctivitis, palpebral lesions, 
and possible blindness. Chronic Effects: Chronic effects may include dental erosion, conjunctivitis, tracheobronchitis, emphysema, stomatitis 
(inflammation of the mouth mucous membranes), gastritis (inflammation of stomach mucous membranes), and dermatitis. FIRST AID Eyes: Do 
not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediate1 and continuously with flooding amounts of water until 
transported to an emergency medical facility. Consult an ophthalmologist immediately. S till : Quickly remove contaminated clothing. Rinse with 
flooding amounts of water for at least 15 min. Use a 2% sodium bicarbonate solution to further neutralize any H$O, on the skin. Wash exposed 
area with soap and water. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support 
breathing as needed. ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless 
otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water or milk to dilute. Do twt induce vomiting! Do not attempt to 
neutralize the acid with sodium bicarbonate. Note to Physicians: Monitor arterial blood gases, chest x-ray, and pulmonary function tests if 
respiratory tract irritation or respiratory depression is evident. Treat dennal irritation or hums with standard topical therapy. 
fg#@ $-&) gp~ ::.;ggg ‘..‘&j& ::g;i~~~#pj@j~~ 
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Spill/Leak: Notify safety personnel of spill, evacuate all unnecessary personnel, remove all ignition sources, and provide adequate ventilatipn. 
Cleanup personnel should wear fully-encapsulating, vapor-protective clothing to protect against inhalation and skin or eye contact. Keep water and 
combustibles away fmm release. Stop or control leak if this can be done without undue risk. Neutralize small spills with sodium bicarbonate or a 
mixture of soda ash/slaked lime (50/50) and place into sealed containers for disposal. If a neutmliig agent is not available, absorb spilled sulfuric 
acid with vermiculite, dry sand, or earth. Never use organic material (e.g., sawdust) to absorb spill. For large spills, dike far-ahead to contain for 
later disposal. Follow ap licable OSHA regulations (29 CFR 1910.120). Report any release in excess of 1000 lbs. Disposal: Contact your supplier 
or a licensed contractor P or detailed recommendations. Neutral& waste water pH between 5.5 and 8.5. Follow applicable Federal, state, and local 
regulations. 
Aquatic Toxicity: LCM (saltwater, prawns): 42.5 ppm for 48 hrs; lethal (freshwater, bluegill): 24.5 ppm/24 hr. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Characteristic of corrosivity 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Fii Reportable Quantity (RQ), 1000 lb (454 kg) [* per CWA, Sec. 31 l(b)(4)] 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355), TPQ: 1000 lbs. 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
L&d as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye and face-protection regulations (29 CFR 1910.133). Because 
mtact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For concentrations < 25 
ng/m3 use any powered, air-purifying respirator with acid gas cartridge(s) in combination with a high-efficiency particulate filter. For concentra- 
tions < 50 mg/m3, use any chemical cartridge respirator with a full faapiece and acid gas cartridge(s) in combination with a highefficiency 
particulate filter. For concentrations < 80 mg/m3, use any supplied air-respirator with a full facepiece and operated in pressuredemand or other 
pitive-pressure mode. For emergency or nonroutine operations (cleaning spills, mactor vessels, or storage tanks). wear an SeA. If ~iratos 
ue use+ OSHA requires a respiratory protection program that includes at least medical certification. training, fit-testing, peritic enwronmental 
nonitormg, maintenance, inspection, cleaning, and convenient, sanitary storage amas. Other: Wear chemically protective gloves, boots, aprons, 
md gauntlets to prevent skin contact. H$O, has a minor to moderate effect on neoprene QT rubber. (131) Ventilation: Provide general and local 
tiaust ventilation systems to maintain airborne conantrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it 
prevents contaminant dispersion into the work axca by controlling it at its source. (la) Safetf Stations: Make available in the work area emer- 
gency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes 
From street clothes and launder before reuse. Remove this material from your shoes and clean personal protective equipment. Comments: Never 
sat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the 
toileL or applying cosmetics. 
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well-ventilated location on an acid- 
:.. .A.. 

Storage Requirements: Store in clearly labelled, steel containers in a cool [below 50 ‘F (10 “C)], dry, 
resistant cement floor and away from direct sunlight, combustibles, and other reactive materials. Separate from carbides, chlorates, fulminates, 
nitrates, picrates, and powdered metals. Pmtect storage containers against damage and water. Use non-sparking tools near sulfuric acid carboys, 
drums, tank cars, or metal storage tanks because of the possible production of hydrogen during storage. Use hand pumps for the decanting and 
emptying of carboys. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control 
airborne contaminants and to maintain concenhations at the lowest practical level. Total enclosures of processes and the mechanization of 
handling procedures are the most effective measures to prevent contact with sulfuric acid. Protect electrical installations against the corrosive 
action of acid vapors. Administrative Controls: Consider preplacement and periodic physical examinations with emphasis on the respiratory 
tract (including pulmonary function tests), skin, eyes, and teeth. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Sulfuric acid Packaging Authorizations Quantity Limitations 
DOT Hazard Classz 8 tions: 173.154 
ID No.: UN1830 

a) Exce 
b) Non- #i 

DOT Packaging Group: II 
ulk Packaging: 173.202 

a) Passenger, Aircraft, or Railcar: 1L 

DOT Label: Corrosive 
c) Bulk Packaging: 173.242 

b) Cargo Aircraft Only: 30L 
Vessel Stowage Requirements 

Special Provisions (172.102): A3, A7, B2, a) Vessel Stowage: C 
B83, B84, N34, T9,T27 b) Other: 14 

MSDS CoUection References. -2% 73,89. I@& 101, 103,124.126,127,131,132,139,140,148,149,153,159, 163,164, 167,171,174,1~ 
-ati by: MJ Wuah BS; Industrial Hygiene Review: DJ Wilson, CIH; Medial Review: AC D&hgmo, MPH 
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ATTACHMENT D 

EMERGENCY PROCEDURES FOR EXPOSURE TO 
HAZARDOUS MATERIALS/WASTE 

1. Call ambulance or transport individual to hospital/clinic immediately. Don’t forget to take 
the HASP with you; it contains information on the contaminants expected to be found on site 
and will assist the physician in his/her assessment of the exposure. 

2. Fill in Potential Exposure Report, answeriug each of the questions to the best of your ability. 

3. Contact our physician(s) at EMR as soon as possible. The procedure is as follows: 

a. Call EMR at l-800-229-3674! 

b. Ask to speak with: 

Dr. David L. Barnes; 
Dr. Elaine Theriault; or 
Ms. T.J. Wolff, R.N. 

Note: During nonbusiness hours (after 6 p.m.) call l-800-229-3674 and follow directions for 
paging the aforementioned individuals. 

4. Once in contact with any of these individuals, explain what has happened (they will review 
the information on the form with you and may ask you to fax the form to them, if possible), 
and allow either of them to speak with the attending physician. 

5. When asked about payment (and they will ask), inform the Hospital/Clinic/Physician that 
this is a “work related injury” and have them contact Ms. Teresa Nelson at (412) 269-4655. 
Have invoices sent to: 

Michael Baker Jr. Inc. 
Attn: Benefits Coordinator 
Airport Office Park, Bldg. 3 
Coraopolis, PA 15108 

6. Contact the Project Manager and the Project Health and Safety Officer as soon as it is 
feasible, but wait no longer than 24 hours. 



POTENTIAL EXPOSURE REPORT 

Name: 

Social Security No.: 

I. Exposing Agent 

Name of Product or Chemicals (if known) 

Date of Exposure: 

Age: Sex: 

Characteristics (if the name is not known) 

Solid Liquid Gas Fume Mist Vapor 

II. Dose Determinants 

What was individual doing? 

How long did individual work in area before signs/symptoms developed? 

Was protective gear being used? If yes, what was the PPE? 
-.. 

Was there skin contact? 

Was the exposing agent inhaled? 

Were other persons exposed? If yes, did they experience symptoms? 

III. Signs and Symptoms (check off appropriate symptoms) 

Immediately with Exnosure: 

0 Burning of eyes, nose, or throat 0 Chest tightness/pressure 
0 Tearing [3 Nausea/vomiting 
0 Headache 0 Dizziness 
0 Cough 0 Weakness 
q Shortness of breath 0 Heat flashes 
0 Delirium •I Other 

Delayed Svmutoms: 

0 Weakness 
u Nausea/vomiting 
0 Shortness of breath 
•I Cough 

0 Loss of appetite 
0 Abdominal pain 
•I Headache 
•I Numbness/tingling 
q Other 



Iv. Present Status of Symptoms (check off appropriate symptoms) 

[3 Burning of eyes, nose, or throat •I Nausea/vomiting 
[7 Tearing 0 Dizziness 
•I Headache 0 Weakness 
q Cough 12 Loss of appetite 
0 Shortness of breath 0 Abdominal pain 
II Chest tightness/pressure q Numbness/tingling 
o Cyanosis (bluish skin color) 0 Other 

Have symptoms (please check off appropriate response and give duration of symptoms): 

Improved Worsened Remain Unchanged 

V. Treatment of Symptoms (check off appropriate response) 

None Self-medicated Physician treated 

VI. Name 
(Attending physician) 

VU. Hospital/Clinic 

Source: 
EMR, Inc. 
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f+==-. 7.0 ADDENDUM INTRODUCTION 

This Community Relations Plan (CRP) addendum has been prepared to provide an update of the U. S. Navy’s 

environmental studies at Naval Station Roosevelt Roads (NSRR) to the communities of Roosevelt Roads, 

Ceiba, and Vieques. To avoid confusion, this addendum will continue the Table of Contents numbering, 

starting with Section 7.0, Addendum Introduction, to follow Section 6.0, References. As described earlier in 

the CRP in Section 2.5 The IR Proaram at Naval Station Roosevelt Roads, the Station’s environmental studies 

have been transferred from compliance with the Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA) regulations to compliance with the Resource Conservation and Recovery Act (RCRA) 

regulations. This conversion will be explained in Section 8.0, Conversion to RCRA, while updated 

descriptions of the former IR Program sites and additional sites will be provided in Section 9.0, & 

Descrintions. Section 10.0 provides information about the roles, responsibilities and community relations 

activities under RCRA and Section 11 .O provides a summary of this addendum. 

7.1 Communitv Relations Activities for Naval Station Roosevelt Roads. Ceiba, Puerto Riii 

The following subsections provide a brief summary of Community Relations activities to date. 

7.1.1 Community Relations Plan (CRP) 

The Station held a series of community relations interviews during June 1992. A total of 17 persons were 

interviewed regarding the IR Program at the station. The interview participants included station personnel, 

local residents and local officials. The interview responses formed the basis of the station’s CRP which was 

finalized August 1993 and printed in both Spanish and English. The CRP provides a review of the IR Program, 

site and community information, and also contact persons. The CRP serves as a guide for the Public Affairs 

Office and Environmental Office to communicate effectively with the public. A schedule of required and 

recommended communication activities for each stage of the IR Program was provided to the station. 

7.1.2 Information Repositories 

The station established several information repositories at community libraries. Draft and draft final 

documents as well as correspondence, meeting minute notes and other IR Program information are housed in 

the repositories. 

<?- 
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7.1.3 Technical Review Committee (TRC) -.. 

The TRC consists of Commonwealth of Puerto Rico and federal regulators, representatives from Ceiba and 

Vieques, Station personnel and community representatives. The function of the TRC is to provide technical 

review of work plans and documents and to serve as another vehicle of public involvement in the Department 

of Defense’s (DOD’s) Installation Restoration Program. The TRC group is currently in the process of 

converting to a Restoration Advisory Board (RAB) in accordance with a Chief of Naval Operations directive. 

The purpose of the conversion is to expand the group and provide an open forum for Navy and public 

participation. The membership of the RAB will be expanded to include additional community representatives 

to appropriately reflect the diverse interests of the community. Membership may include but is not limited to 

local officials, school district representatives, civic club members and other interested community members. 

The expressed purpose of the RAB is to allow increased public participation. As such, the meetings are open 

to the public, and notice of the meetings will be published in the local newspaper. 
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8.0 CONVERSION TO RCRA 

As explained in Section 2.5, The IR Program at Naval Station Roosevelt Roads, the goal of the CERCLA 

program is to study and cleanup, if necessary, former waste sites. While former practices may have been 

appropriate in the past, new technologies have been developed and the former ways of waste disposal are now 

not seen as protective of human health and the environment. Many of the IR Program sites at the Station are 

former waste disposal sites. Some sites are some still in use, for example the Station landfill. 

In addition to the IR Program sites, there are areas at the Station called Solid Waste Management Units, or 

“SWMUs.” These areas are also regulated by RCRA. The U.S. Environmental Protection Agency (USEPA) 

calls a SWMU any unit at which solid wastes have been placed at any time, whether that unit was intended or 

not for solid or hazardous waste management. This definition includes areas at which wastes have been 

released in a routine, deliberate, and systematic manner. According to this definition, a SWMU may include 

landfills, waste storage areas, or even a concrete pad where drums were stored. Sometimes, SWMUs are 

grouped together, for ease of study, to form Areas of Concern, or “AOCs.” These groupings may be based 

upon geographical location or similarities of wastes or chemicals of concern. 

8.1 RCRA Facilitv Investieation 0WIj 

All of the IR Program sites were combined with the SWMUs or AOCs under the RCRA program. Some IR 

sites were grouped with SWMUs according to either common location or by the type of waste .handled. 

Table 8- 1, IR and SWMU List, identifies the IR sites with their new SWMU designation. 

A Draft RCRA Part B permit has been issued by USEPA Region II to NSRR. This permit contains 

requirements for Remedial Facility Investigation (RFI) activities at 22 SWMUs and 2 AOC. Table 8-2 

provides a list of these SWMUs and AOCs. The table also provides a list of which media (i.e., groundwater, 

soil, etc.) require study. SWMU/AOC locations are presented on Figure 8-l as seen on Table 8-2, 

requirements vary for each SWMU/AOC. For example, some SWMUs require a first phase RF1 while others 

require a full phase RFI. A fmt phase RF1 is required at these sites where available information indicates the 

potential is present for a release of hazardous waste or hazardous constituents. It is the intent of these 

preliminary investigations to establish whether a release has occurred. A full phase RF1 is required where 

waste releases were established during previous investigations. 
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This Community Relations Plan Addendum is one of five project plans associated with the RPI. Other RPI 
_- .\ 

project plans include: 

0 Project Management Plan 

0 Data Collection Quality Assurance Plan 

0 Data Management Plan 

0 Health and Safety Plan 

Background information on the SWMWAOC, including the results of previous environmental investigations, 

is presented in the Project Management Plan. The specific RPI scope of work for each SWMWAOC is 

presented in the Data Collection Quality Assurance Plan. These documents are available in the information 

repositories. 
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9.0 SITE DESCRIPTIONS AND STUDY RESULTS TO DATE 

The following site descriptions are supplements for Section 2.5, The IR Program at Naval Station Roosevelt 

&&. Some information is repeated for ease of reading. For the IR sites, the format is to present information 

about the location, years of operation, waste disposed or history, studies/results and future action while for the 

“new” Sites, the available information is not as complete. 

9.1 SWMU 1 - Former Cremator Disposal Site (IR Site No. 51 

The Army Cremator site is located south of the intersection of the access road to the Coast Guard Location: 

Pier and Langley Drive, west and southwest of the Navy Exchange and Bowling Alley, and near the Ensenada 

Honda Mangrove Swamp (NEESA, 1984). 

Years of Oneration: The site operated as the Station Landfill from the early 1940s until the early 1960s. 

Waste Disnosed: An estimated 100,000 tons of waste including scrap metal, inert ordnance, batteries, tires, 

appliances, cars, cables, dry cleaning solvent cans, paint cans, gas cylinders, construction debris, dead animals, 

and residential waste was disposed of at this site (NEESA, 1984). No reliable information exists regarding the 

amounts of material present in the disposal area that could be hazardous; however, in 1984, the Initial 

Assessment Study (IAS) team estimated that as much as 1,000 tons of hazardous material could be present in 

the area (NEESA, 1984). 

0 In 1988, Environmental Science and Engineering (ESE) sampled surface water, sediment 

and groundwater. The sediment, surface water and groundwater samples contained elevated 

levels of metals. Low levels of organic compounds were also detected in some of the 

groundwater samples (Technical Review Committee Meeting Minutes, 1989). 

0 In 1993, Baker Environmental, Inc. (Baker) sampled groundwater and soil. Trace organic 

contaminants were detected in each media. The results of a risk assessment indicated no 

threat to human health or the environment associated with the soil or groundwater. 
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IMure: A full RF1 is planned for the site. Results of previous investigations will be used to satisfy RF1 ___ 

requirements. Previous environmental investigations at this SWMU have adequately characterized the soil, 

surface water and sediment. As a result of this, the planned RF1 activities will focus on groundwater. 

9.2 SWMU 2 - Lanelev Drive Disposal Site IIR Site No. 6) 

Location: The Langley Disposal Site is located along Langley Drive approximately 2,000 feet north of the 

Navy Exchange Complex and 300 feet east of the drive towards Ensenada Honda. 

Years of Oneration: The site operated as a landfill from approximately 1939 to 1959 (NEESA, 1984). 

Waste Disnosed: According to Navy documents, this unit was used for both hazardous and nonhazardous 

waste disposal (A.T. Keamey, Inc., 1988). During the 1984 IAS site inspection, the team observed partially 

buried metal and concrete objects, old fuel lines, flexible metal hoses, small containers containing pellets, steel 

cables, hardened tar, rubble, and ten to fifteen 5%gallon drums that were corroded. The drum contents, 

usually consisting of a whitish solid with a green outer crust, were not sealed (NEESA, 1984). The IAS team 

estimated the volume of disposed waste to be approximately 1,700 cubic yards, of which approximately 20,000 

pounds could be hazardous material. ,- 

Studies/Results: 

0 In 1988, a RCRA Facility Assessment (RFA) was performed at this site. The Visual Site 

Inspection (VSI) team observed a dump site with lengths of thick cable, broken concrete 

blocks, ringed metal hoses, and six severely corroded drums. At least one of the drums was 

filled with a white, damp chalky substance (A.T. Kearney, Inc., 1988). 

0 In 1988, ESE sampled soil, sediment, surface water and groundwater at two different times 

(rounds). Elevated levels of lead were found in some soil samples (Technical Review 

Committee Meeting Minutes, 1989). The soil samples did not exhibit sufficient levels of 

lead to be classified as hazardous waste. Elevated levels of metals were detected in surface 

water samples (Technical Review Committee Meeting Minutes, 1989). Organic 

contaminants were detected in the soil, sediment, surface water and groundwater. 

- 
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0 In 1993, Baker collected several soil samples and one groundwater sample. The results of 

a risk assessment indicated no threat to human health or the environment associated with the 

soil, sediment, surface water and groundwater. 

Future: A full RF1 is planned for the site. Results of previous investigations will be used to satisfy RF1 

requirements. Previous environmental investigations at this SWMU have adequately characterized the soil, 

surface water and sediment. As a result of this, the planned RF1 activities will focus on groundwater. 

9.3 SWMU 3 - Base Landfill CIR Site No. 71 

Location: The Base Landfill is located south of the Industrial Area Wastewater Plant (Building 17!58). 

Years of Oneration: The landfill operated from the early 1960s and is still operational. The landfill covers 85 

acres. 

Wastes Disnosed: It is estimated that from 40 to 60 tons of waste per day were disposed (A.T. Kearney, Inc., 

1988). Wastes that were disposed include the following: residential wastes, scrap metal, cables, paint waste, 

solvents, PCBs, OTTO Fuel II, Agentine, Askarel, pesticides, lubricating oil, unlabeled 55-gallon drums, dead 

animals, inert ordnance, digested sludge, construction debris, asbestos, and possibly Super Tropical Bleach 

(STB), a decontaminating agent (NEESA, 1984). 

Studies/Results: 

0 In 1988, an RFA was performed. The VSI team observed one fiberglass drum with a 

polyethylene liner, and a decaying Volkswagen Beetle (A.T. Kearney, Inc., 1988). 

Groundwater monitoring wells were installed and samples of groundwater and soil were 

taken, Low levels of oil and grease were detected in the soil samples while low levels of 

organic compounds and metals were detected in the groundwater samples collected during 

both rounds of sampling (ESE 1988). 

0 In 1993, Baker sampled groundwater. Trace concentrations of organic contaminants were 

detected in the 1993 groundwater samples. 
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Future: The landfill is still operating and accepting wastes in accordance with Environmental Quality Board .-I_ 

regulations. A part of the permitted operation includes regular groundwater monitoring with attendant 

reporting of results. A full RF1 is planned for the site. Based on results of previous and ongoing investigation 

activities of this SWMU, planned FRI activities will focus on the sediment around the perimeter of the landfill. 

9.4 SWMU 6 - Buildiw 145 UR Site No. 11) 

Location: The site is a bunker, approximately 60 yards long, 7 feet high, and 8 feet wide with three openings 

to the surface through the roof. The floor is concrete. 

Years of Oneration: Unknown; bunker appears to have been used as a storage facility possibly since 1957. 

Waste Disoosed: Items stored over the years included the following: 55 gallon drums, one hundred 5 -gallon 

pails, and a number of other small containers (NEESA, 1984). The condition of the containers ranged from 

being intact and neatly stacked to randomly placed and leaking (A.T. Kearney, Inc., 1988). The 1984 IAS 

Report stated that the drums and other containers had been in the building for sometime, probably since 1957. 

Some of the materials identified by the IAS team included spray paint, olive drab paint, black boot polish and 

some adhesives (NEESA, 1984). The IAS team concluded that the majority of the material (approximately -_ 

2,000 gallons) could be classified as hazardous (NEESA, 1984). 

Studies/Results: 

0 The 1988 RFA VSI reported that the building was empty except for some protective clothing 

and some water on the floor. There were several old paint covered gloves and pieces of 

clothing, broken pallets and several empty paint cans outside [the] unit (A.T. Kearney, Inc., 

1988). The RFA VSI team indicated that there was no evidence of a release to the 

environment. 

0 The 1993 RFA team found conditions to be similar to those of 1988 (TRC, 1993). 

Surface and subsurface soils will be studied. Future: A first phase RF1 is planned for the site. 
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9.5 SWMU 9 - Tank 212-217 SludPe Burial Pits (IR Site No. 13) 

Location: This SWMU consists of reported sludge burial pits associated with eight fuel storage tanks. Tanks 

212 through 215 are located north of Forrestal Drive along Manila Bay Road. Tanks 216 and 2 17 are located 

on a hilltop about 4,000 feet southeast of tanks 2 12 through 215, north of Forrestal Drive (NEESA, 1984). 

This SWMU comprises IR Site 13. This SWMU is divided into the following areas: 

AreaA - Tanks212and213 

AreaB - Tanks214and215 

AreaC - Tanks216and217 

Years of Ooeration: The 1984 IAS report indicated that the tanks were constructed in 1948 for the storage of 

AVGAS (aviation gasoline), and that the tanks were cleaned about every five years until 1978. This does not 

include tanks 210 and 211, which were abandoned in 1950 and probably cleaned only once (NEESA, 1984). 

Wastes Disnosed: The IAS report indicated that cleaning resulted in the removal of 20 to 30 drums (800 to 

1,250 gallons) of leaded sludge per tank (NEESA, 1984). The report estimated that between 30:,000 and 

50,000 gallons of leaded sludge were disposed of at these areas over a 40-year period (NEESA, 1984). 

This sIudge was disposed of in a series of pits 8 feet x 8 feet x 8 feet (A.T. Keamey, Inc., 1988) located within 

300 feet of the tank that was being cleaned. After the sludge settled in the pits, it was covered with three to 

four feet of soil (A.T. Keamey, Inc., 1988). 

Studies/Results: 

0 In 1988, the RFA report indicated a start date of 1940 instead of 1948 as noted in the 1984 

IAS report. The VSI team was unable to locate the buried pits during their inspection. ESE 

conducted two rounds of sampling of sediment, surface water and groundwater. 

According to ESE, oil and grease were detected in each sampling round, but levels were not 

significant when shipping activities in the area were considered. Lead was also detected in 

both rounds, but not at significant levels (Technical Review Committee Meeting Minutes, 

1989). Low levels of volatile organic compounds were detected in the second round, but not 

in the fust round. 
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Several of the first round surface water samples indicated low levels of oil and grease. Oil -_ 

and grease were not detected in any of the second round surface water samples. Low levels 

of lead were detected in the second round of surface water samples. Some groundwater 

samples contained significant levels of fuel-derived organic constituents. During the second 

round, only two of the four wells continued to show significant fuel-derived organic 

constituents. 

0 The pits were not found during the 1993 Baker site visit. 

Future: A full RF1 is planned for the site. Soil and groundwater will be studied. A surface water and sediment 

investigation is contingent pending results of the soil and groundwater studies. 

9.6 SWMU 10 - Substation t/Buildiw 90 (IR Site No. 15) 

Location: This SWMU comprises IR Site 15. 

Years of Operation: According to the IAS report, the transformer maintenance area (Building 90, Substation 2) 

has been used as a transformer repair shop by the Public Works Department - Power Distribution Shop since 

1964. 

_ 

&T&&&Q& Electrical transformers were formerly repaired at this building, resulting in PCB containing 

transformer oils on the ground. In order to repair pole-mounted distribution transformers, the transformer oil 

would fust be drained from the unit. Personal interviews revealed that from 1964 through 1979, used 

transformer oil (by the trade names Askarel, Inerteen, and Pyranol) were released directly onto the ground in 

the vicinity of Building 90. The 1984 NACIP report estimates that approximately 3,000 gallons of transformer 

oil was drained to the soil. The Navy is currently conducting a cleanup of these soils. They will be excavated 

and taken off base for disposal. 

Future: A first phase RF1 for soils is planned for the site if the results of the ongoing soil cleanup project show 

that significant levels of PCBs remain in the soil. Surface water/sediment and groundwater studies are 

contingent pending results of the soil investigation and cleanup. 

9-6 



9.7 SWMU 1 l/45 - Old Power Plant/Building 38 (IR Site No. 16) 

Location: These SWMUs are located at Building 38 north of the Station Landfill. 

Years of Operation: According to the 1984 RPA report, Building 38 was a 60-megawatt steam turbine facility 

that generated power from the early 1940s through 1949. 

Wastes Disposed: The facility used Bunker C fuel, which was stored in two SO,OOO-gallon reinforced concrete 

tanks located directly northwest of the building. (NEESA, 1984). In the 197Os, Bunker C fuel was observed 

in manholes near Building 38 during heavy rainfalls. Bunker C fuel was also discharged to the Enlisted Beach 

through the old power plant cooling water tunnel (NEESA, 1984). 

0 The 1988 RPA report stated that these SWMUs are regulated by the Toxic Substances 

Control Act (TSCA). Located inside Building 38 was a cyclone fence which surrounded a 

curbed 8-inch concrete pad. PCB-contaminated items (e.g., old transformers and full 

55-gallon drums) were temporarily stored on the concrete pad inside the cyclone fence (A.T. 

Kearney, Inc., 1988). The VSI team observed drums that they believed to contain PCB 

contaminated soil outside the cyclone fence. The VSI team also observed oil contaminated 

sorbent inside the fence on the concrete pad (NEESA, 1984). A facility representative told 

the VSI team that the oil spill inside the fence was from a non-PCB transformer and that 

laboratory results were pending regarding the contents of the drums located outside of the 

fence (NBESA, 1984). 

l In 1988, ESE produced a Remedial Action Alternative Analysis Report. Soil samples were 

taken and analytical results indicated the presence of PCB and lead contamination at the site 

(Technical Review Committee Meeting Minutes, 1989). 

0 In 1992, Versar prepared a Remedial Investigation/Feasibility Study for this site. During 

their investigation, Versar collected numerous surface water, sediment, soil, wipe and chip 

samples (of the concrete). Based on their data and the data collected by ESE in 1988, Versar 

investigated the feasibility of the three following remedial (cleanup) alternatives: 

9-7 



1. Soil excavation, transportation and off- site incineration 

2. Soil excavation, transportation and off-site land disposal 

3. Soil excavation and on-site incineration (Versar 1992) 

Of the three, Versar recommended Alternative 2 (soil excavation, transportation, and off-site 

land disposal). 

0 The 1993 RFA reinspection indicated conditions within the building were similar to those, 

seen in 1988 (TRC, 1993). Surface water and sediment samples were collected from these 

SWh4Us during the Supplemental Investigation (Baker, 1993). Organic contaminants were 

detected in both media. 

In addition, a full RF1 is Future: Remedial (cleanup) action for this site under the IR Program is underway. 

planned for the site. Planned FRI activities will focus on soil in the vicinity of the underground storage tanks 

and sediment from the old cooling water tunnel. 

9.8 SWMU 12 - Fire Traininp Pit Oil/Water SeDarator 

Location: According to the RFA, the fue training pit oil/water separator is an inground concrete tank that 

measures approximately 7 feet x 30 feet x 10 feet deep. 

Years of Oneration: This SWMU (which is active) began operations in 1983; however, the 1984 IAS report 

does not address this SWMU. The fust mention of this SWMU is in the 1988 RFA report. 

Wastes Disnosed: Waste oils are burned at the Fire Training Pit during training exercises and the excess oil 

and firefighting water collected in the oil/water separator. Water from this unit is pumped to the Sewer 

Drainage System to be processed by one of the Naval Station wastewater treatment plants. Oils from this unit 

are pumped back into the Fire Training Pit. 

Studies/Result: 

0 The VSI team noted an area of dead grass, adjacent to the oil/water separator, and oil stains 

on the curbing and guardrail uprights (A.T. Keamey, Inc., 1988). 
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0 No evidence of releases were seen during the 1993 RFA reinspection (TRC, 1993). 

Future: A first phase RF1 addressing surface soils is planned. 

9.9 SWMU 13 - Old Pest Control ShoubBuildin!? 258 (IR Site 18) 

Location: This SWMU comprises IR Site 18. 

Years of Operation: The pest control shop was located in Building 258 from the late 1950s throu& 1983. 

Pesticides were stored in Building 258 and also on the parking apron (IAS, 1984). 

Wastes Disuosed: Past practices and known spills indicated that pesticides have been spilled onto the soil, 

eventually washing into the drainage ditch behind the building. This same ditch received rinse waters from 

the cleaning of pesticide equipment over a storm drain which discharged to the ditch. Excess pesticides were 

also poured into this ditch, which leads to Ensenada Honda. 

Studies/Results: 

0 In 1988, a RFA was performed at this SWMU. The VSI team noted that a faint but 

discernible pesticide odor was present behind the building and inside what was then the 

Diving Club pump room. However, signs of stressed vegetation were not observed. (A.T. 

Kearney, Inc., 1988). Two rounds of soil, sediment, and surface water and one round of 

groundwater samples were collected. In the fust round, several pesticides were detected in 

the surface soils in the area adjacent to Building 258. Pesticides were detected in the 

sediment and surface water samples collected from the drainage ditch which conveys storm 

water runoff from the site. A low pesticide concentration was detected in one of the three 

monitoring wells at the site (Technical Review Committee Meeting Minutes, 1989). 

0 Since the 1988 RFA, the building has been demolished. A reinspection of the site found no 

visible signs of releases (TRC, 1993). Groundwater, soil, a surface water and a sediment 

sample were collected from this SWMU during the Supplemental Investigation (Baker, 

1993). Organic contaminants were detected in groundwater, soil, surface water and 

sediment. A risk assessment conducted as part of the Supplemental Investigation indicated 

that there is no threat to human health or the environment associated with these media. 
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Previous investigations at this SWMI-J have adequately characterized the soil, groundwater and surface Future: 

water/sediment media. The results of these environmental investigations will be used to satisfy RF1 

requirements. As a result, there are no planned RF1 activities for this SWMIJ. 

9.10 SWMIU 14 - Fire Trainiw Pit Area UR Site 17) 

Location: This SWMU comprises IR Site 17. 

Years of Disposal: According to the IAS report, the crash crew training area was operated by the Air 

Operations Department from early 1960s through 1983. 

Wastes Disuosed: Two unlined pits were used in the past for fire fighting training. The first pit, which was 

approximately 40 feet in diameter, was used Corn the early 1960s through the beginning of 1983. Assuming 

20 years of operation, about 120,000 gallons of waste solvents, fuels, and oils were placed in the pits and set 

on fire for fire fighting training. Also burned were wood, trash, plastic, fuel filter elements, oily rags, and other 

debris. The fires were extinguished using aqueous film-forming foam (AFFF) and potassium bicarbonate 

(Purple K). Past aerial photographs showed drainage from this pit to the ditch along the runway shoulder. The 

new fire training pit was built at the same location as the old pit. When the new pit was built, all of the 

oil-stained, contaminated soil was excavated and most likely disposed of in the base landfill. 

The second pit was used temporarily during the construction of the new fire training pit in 1983. This unlined 

gravel pit has a diameter of 200 feet and was used approximately six times. Approximately 3,000 gallons of 

waste fuel, oil, and solvents were burned in this area. Only small amounts of fuel were allowed to soak into 

the ground (NEESA, 1984). 

Studies/Results: 

0 In 1988, a RFA inspection was performed at this SWMU. During the inspection, the VSI 

team observed that within the concrete curbing of the pit was a metal structure (what 

appeared to be the tank from a railroad tank car and large pieces of scrap metal) underlain 

by a layer of bricks which rested on the concrete lining. The metal structure, rocks and 

concrete curbing were completely stained black. Immediately adjacent to the pit was an area 

of darkly stained soil measuring approximately 40 feet by 100 feet. Vegetation was 

observed to be growing in the stained area adjacent to the pit (A.T. Keamey, Inc., 1988). 
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0 The 1993 RFA reinspection found conditions similar to those seen in 1988 (TRC, 1993). 

Future: A first phase RF1 addressing soils is planned. Depending on these results, groundwater also may be 

investigated. 

9.11 SWMU 23 - Oil Sk11 SeDarator Tanks 

Location: Three oiI spill separator tanks which process waste pumped in from the Ships Waste Off-load 

Barges are located approximately 100 feet inshore from the fuel pier. The oil spill separator tanks are large 

steel boxes of approximately 2,000 gallon capacity that are underlain by a concrete pad. (A.T. Kearney, Inc., 

1988). The oil separated from the tanks is transferred to the Oil Spill Oil/Water Separator (SWhGJ 24). 

Years of Operation: The exact dates involving the operation of the oil/water separator are unknown at this 

time. However, available background information indicates operation occurring during the mid to late 1980’s. 

Waste Disnosed: Over time, waste oil was disposed and may have affected site soils. 

Studies/Results: The VSI team noted black staining on the concrete pad underneath the tanks, curlbing and 

areas of asphalt around the SWMUs both in 1988 and during the 1993 RFA reinspection (TRC, 1993). 

Future: A first phase RF1 addressing surface soils is planned for this site. Depending on these results, 

groundwater also may be investigated. 

9.12 SWMU 24 - Oil Spill OiVWater Setmrator and Adioininp Pad 

Location: According to the 1988 RFA report, the oil spill oil/water separator is a below ground structure built 

of concrete with steel grating covering the top at ground level (A.T. Kearney, Inc., 1988). This unit receives 

discharge from the Oil Spill Separator Tanks (SWMU 23). After separation, the waste oil is removed by 

DRMO. (A.T. Kearney, Inc., 1988). Facility representatives reported to the VSI team that the oil/water 

separator has a capacity of 1,500 gallons. 

Years of Operation: The exact dates involving the operation of the oil/water separator and adjoining pad are 

unknown at this time. The oil/water separator is currently operational. Available background information 

indicates operation began in the mid to late 1980’s. 
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Waste Disnosed: Waste oil. 

Studies/Results: 

0 In 1988, a RFA was conducted. The VSI team did not observe any sign of a release at the 

time of the VSI. 

0 The site was reinspected in 1993. Minor staining around the edge of the separator was 

observed (TRC, 1993). 

A first phase RF1 addressing soils is planned for this site. Depending on these results, groundwater Future: 

also may be investigated. 

9.13 SWMU 25 - Defense Restoration Marketiw Office (DRMO) Storage Yard 

This unit is an area measuring approximately 40 feet x 100 feet and is located immediately adjacent Location: 

to the Ignitable Storage Facility (SWMU 18) (A.T. Keamey, Inc., 1988). 

Years of Oneration: The exact dates involving the operation of the oil/water separator and adjoining pad are 

unknown at this time. However, available background information indicates operation in the mid to late 

1980’s. 

- 

Historv: In 1988, a facility representative stated to the VSI team that this unit was used for hazardous waste 

storage prior to the use of the Ignitable Storage Facility and DRMO Hazardous Waste Storage Facility (A.T. 

Kearney, Inc., 1988). A facility representative told the VSI team that this SWMU was being used to store 

hazardous materials at the time of the inspection. Evidence of past release was observed during the VSI 

including several oil stains, the largest measuring approximately 20 feet in diameter (A.T. Kearney, Inc., 

1988). 

During the 1993 RFA reinspection, the area could not be accurately located but was thought to coincide with 

an area that is now used for storage of raw material (TRC, 1993). 

A first phase RF1 addressing soils is planned for this site. Depending on these results, groundwater Future: 

also may be investigated. 
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9.14 SWiMU 26 - Buildiw 544 Area 

Location: Building 544 is located in the Bundy area of NSRR. 

This SWIvIU is comprised of approximately twenty-five 30-gallon drums, some of which had History: 

polyethylene liners (A.T. Kearney, Inc., 1988). The 1988 RFA report indicated that these dnuns were located 

behind Building 544 and were surrounded by thick brush (A.T. Kearney, Inc., 1988). The VSI team noted that 

some of the drums contained engine lubricating oil, and that one of the labels had the number 9150-2:3 l-6654 

stamped on it (A.T. Keamey, Inc., 1988). The VSI team could not identify the contents in all of the drums 

because not all of the drums were labeled. The VSI team also observed a tar-like substance leaking onto the 

ground (A.T. Keamey, Inc., 1988). 

In 1992, the Navy conducted a site inspection of this SWMU. The site has changed since the 1988 RFA was 

issued. Building 544 had been demolished (in approximately 1990) and the drums had been rema’ved. No 

evidence of stained soil was observed during the 1993 RFA reinspection (TRC, 1993); however, it is possible 

that the incorrect area was examined. 

A first phase RF1 addressing soils is planned for this site. Depending on these results, groundwater Future: 

also may be investigated. 

9.15 SWMU 31 - Waste Oil Collection Area/Buildings 31 and 2022 (IR Site 10) 

This site is located in the Public Works Department storage yard, near the Transportation Shop Location: 

(Building 2 1) and Building 2022. 

Historv: This SWMU is part of IR Site 10. According to the 1988 RPA, the Transportation Shop services 

Public Works Department vehicles inside Building 3 1 and in the yard just north of the building. This SWMU 

is a concrete pad, used for the temporary storage of 55-gallon waste oil drums, near the Transportation Shop 

warehouse. No leakage was evident at the time of the VSI; however, with the drain pipe valve broken in the 

open position any spills on the concrete pad would have flowed directly onto the Public Works Department 

yard (A.T. Kearney, Inc., 1988). 

The 1984 IAS report does not specifically discuss SWMU 3 1 but discusses Building 3 1. According to the IAS 

report, the area around Building 3 1 was used for open storage of drummed material and approximately 50 
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drums were found within the vegetation bordering the north side of Building 3 1 transportation lot. Most of 

the drums were full to partially full with unknown contents. The Public Works Department attempted to 

remove some of these drums; however, the condition of the drums resulted in leakage and the resulting spill 

flowed onto a flatbed truck before running onto the ground, staining an approximately lo-foot-diameter circle 

of soil. .The spilled material was identified by the Navy as asphalt, and was to be sent to Defense Property 

Disposal Office (DPDO) for sale or reuse (NEESA, 1984). 

Studies/Results: 

0 In 1988, ESE conducted two rounds of groundwater sampling for IR Site 10 (SWMUs 3 1 

and 32, and AOC B). The analyses results indicated the presence of low levels of organic 

compounds and some metals. 

0 In 1993 during the RFA reinspection, the pad was in full use and heavy staining both on the 

pad and around the perimeter was present (TRC, 1993). 

0 In 1993, during the Supplemental Investigation, soil samples were collected f?om IR Site 10 

(Baker, 1993). Organic contaminants were present in trace concentrations. A risk 

assessment conducted as part of the Supplemental Investigation indicated that there is no 

threat to human health or the environment associated with soils from this site. 

Future: A first phase RF1 addressing soils surrounding the asphalt pavement is planned. Depending on these 

results, groundwater also may be investigated. 

9.16 SWMU 32 - PWD Storape Yard/Batterv Collection Area/Buildiw 31 (IR Site 10) 

Location: This site is located in the Public Works Department storage yard, approximately 100 yards northeast 

of the Transportation Shop (Building 3 1). 

It consists of an outdoor area where a number of batteries were Historv: This SWMU is part of IR Site 10. 

stored. The 1988 VSI team noted that several dozen batteries were in various stages of decay, but that none 

of the batteries were corroded to the point of leakage. The VSI did not observe any evidence of release. 
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Studies/Results: 

0 In 1988, ESE performed two rounds of groundwater sampling for IR Site 10 (SWMSls 3 1 

and 32, and AOC B). Analytical results indicated the presence of organic compounds and 

elevated concentrations of some metals. In 1993, the battery storage facility was found to 

have been moved. The new unit consists of a fiberglass box in which batteries are placed 

to contain any possible leakage. 

l The 1993 RFA reinspection found no evidence of release in the former SWMU location. 

It now contains a fiberglass box for battery accumulation and a number of drums containing 

fuel-contaminated soil (TRC, 1993). 

0 During the 1993 Supplemental Investigation soil samples were collected from IR Site 10 

(Baker, 1993). Organic contaminants were present in trace concentrations. A risk 

assessment conducted as part of the Supplemental Investigation indicated no threat to human 

health or the environment associated with this media. 

Future: Depending on these results, groundwater also may be A first phase RF1 addressing soils is planned. 

investigated. 

9.17 SWMU 37 - Waste Oil Storage Area/Buildiw 200 

Location: According to the 1988 RFA, this unit consisted of nineteen 55-gallon drums resting on wooden 

pallets, which were on a raised, covered concrete pad behind Hangar 200. 

The drums were observed by the VSI team to contain waste gasoline and lubricating oil from Aircrafl Historv: 

Intermediate Management Department (AND) operations. During the 1988 VSI, minor oil stains were 

observed on the concrete pad, and a minor area on the nearby grass was observed to be stressed (A.T. IKeamey, 

Inc., 1988). 

Studies/Results: 

0 In 1988, ESE conducted two rounds of soil, sediment and surface water sampling. One soil 

sample was collected as a background sample in the first round. The sample had elevated 
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levels of oil and grease. The sediment samples had elevated oil and grease levels. 

Significant levels of oil and grease were found in the fast round of surface water samples 

while none was detected in the second round (Technical Review Committee Meeting 

Minutes, 1989). 

0 During the 1993 RFA reinspection, the area was found to be well managed. A minor area 

of stressed vegetation was seen at the rear of the unit. Fresh soil from the area yielded 

measurable organic vapors (TRC, 1993). 

Future: A first phase RF1 addressing soils is planned. Depending on these results, groundwater also may be 

investigated. 

9.18 SWMU 39 - Building 3158/Farmer Batterv Drain Area 

Location: This SWMU is located on the southwest side of Building 3 158 within the Naval Mobile 

Construction Battalion (NMCB or “SEABEES”) complex. 

Historv: According to the 1988 RFA, this unit consisted of a storage building and covered battery drainage, _- 

area. The building stored waste batteries and battery acid that were generated by SEABEE operations. The 

metal battery drain tank (shaped like a flumel) was underlain by a curbed concrete pad. Battery contents were 

poured into the drain tank and the battery acid was caught below in a container. The curbing around the pad 

was seen to be cracked and stained, indicating that there have potentially been releases to the soil (A.T. 

Kearney, Inc., 1988) 

Studies/Results: 

0 Navy personnel visited the site in March 1992 and observed no visible signs of release to the 

soils. The area is no longer used for battery storage according to the 1993 RFA reinspection. 

It is now employed to store flammable raw materials. The original pad was not found (TRC, 

1993). 

Depending on these results, Future: A first phase RF1 addressing soils on the southwest side of Building 3 158. 

groundwater also may be investigated. 
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9.19 SWMIJ 45 - Part of IR Site 16 

Location: See SWMU I 1 for descriptions of the SWMU. 

See SWMU 11 for a description of planned RF1 activities. Future: 

9.20 SWMU 46 - Pole Storage Yard Covered Pad 

Location: SWMU 46 is located north of Building 42, along Valley Forge Road. 

According to the 1988 RFA report, this unit was cited in the Navy Assessment and Control of History: 

Installation Pollutants (NACIP) report as a Public Works Department hazardous waste storage area. that had 

been used to store transformers and 55 gallon drums of PCB-contaminated material. The NACIP report further 

stated that the area showed evidence of oil spillage. A facility representative confirmed that this unit formerly 

had been used to store transformers. 

0 In 1988, the VSI team observed that this unit was a covered concrete pad, and that it was 

used for the storage of products including insulators, telephone poles, small cardboard boxes 

of electrical equipment, and several full 5 gallon pails, one marked as electrical lubricant. 

No evidence of release was observed by the VSI team (A.T. Keamey, Inc., 1988). 

l During the 1993 RFA reinspection, the pad was observed to be clean with only some wire 

present (TRC, 1993). 

Depending on these results, Future: A first phase RPI for soils around the perimeter of the pad is planned. 

groundwater also may be investigated. 

9.21 SWMU 51 - New Aircraft Intermediate Maintenance DeDartment (AIMD) Storage 

Pad/BuildinP 379 

This storage pad Location: SWMU 5 1 consists of a curbed concrete storage pad located outside Building 379. 

is roofed and enclosed with a cyclone fence. 
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History: The site was frst identified during the 1993 RFA reinspection, and is presently utilized by the AIMD ___ 

facilities in place of SWMU 33. Also present at this SWMU was a 200-gallon tank which touches the storage 

pad, but was outside the curbed area. The entire pad area was surrounded by asphalt pavement. Oil stains were 

observed emanating from two drain valves in the curb surrounding this pad, and from the 200-gallon tank 

located outside the pad curb (TRC, 1993). 

is planned for soils at the downslope edge of the asphalt pavement surround this Future: A first phase RF1 

SWMU. Depending on these results, groundwater also may be investigated. 

9.22 Area of Concern (A00 B - Building 25 NR Site 10) 

Location: AOC B is located near Building 25 in the general vicinity of the Public Works Department. 

History: This AOC is part of IR Site 10. The 1984 IAS report noted the following: 

0 Building 25 was used by the Public Works Supply Department from 195 1 until the structure 

collapsed in 1979. The building was used for temporary storage of materials to be turned 

over to DRMO. The entire area around the building was used for open storage of drummed ,-, 

material from at least 1957, according to aerial photographs. 

0 Materials found in and around Building 25 included 20 to 25 apparently empty to partially 

filled 55-gallon drums; 10 to 15 5-gallon pails; office furniture; mechanical devices; 

construction rubble; industrial gas cylinders; asbestos sheeting; fiberglass buoys; and 

transformers. 

0 Of particular interest were the 5-gallon pails, the drums, and a large transformer found at 

the collapsed building. The compound had a greenish crust about l/2-inch thick, encasing 

a white material with the consistency of semi-dry plaster. A large transformer was seen 

lying on its side at the east comer of the building. No evidence of oil leakage was apparent 

(NEESA, 1984). 
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Studies/Results: 

0 The 1988 RFA VSI team observed that Building 25 had collapsed. Also noted: the majority 

of material stored at this AOC consisted of old clothing, empty wooden boxes and small 

empty shells; no sign of release; possibility that some amount of material was completely 

covered by vines and could not be observed (A.T. Keamey, Inc., 1988). 

0 During the Supplemental Investigation soil samples were collected from IR Site 10 

during(Baker, 1993). Organic contaminants were present in trace concentrations. A risk 

assessment conducted as part of the Supplemental Investigation indicated that there is no 

threat to human health or the environment associated with this media. 

Future: An RF1 encompassing soil and groundwater is planned for this AOC. 

9.23 Area of Concern C - Transformer Storage Pad 

This AOC is located east of Buildings 41 and 42, along Valley Forge Road. Location: 

Specifics regarding past practices at this site are limited at this time. Available information is Historv: 

described below. 

Studies/Results: 

The 1988 RFA report describes this AOC as follows: 

0 This AOC is comprised of two raised concrete pads that, at the time of the VSI, were used 

for storage of transformers. During the VSI, 40 transformers were observed to be stored on 

the storage pad to the south, which measured approximately 20 feet x 50 feet. This pad was 

covered by ripped canvas stretched over a wooden fiarne. The north pad was uncovered and 

contained at least 25 transformers and 20 to 40 batteries. The products stored at this unit 

were in good condition. Standing oil inside the north pad and release to the soil through a 

crack in the concrete were observed. Transformers of various sizes were scattered around 

both the south pad and the north concrete pad. 

i- 
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0 The 1993 RFA reinspection indicated that the site remains as found in 1988 except more , _-. 

transformers were present (TRC, 1993). 

Future: A frst phase RF1 is planned for this AOC to address soils. Depending on these results, groundwater 

also may be investigated. 
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10.0 ROLES, RESPONSIBILITIES AND ACTIVITIES 

The roles and responsibilities of community relations activities at the Station essentially remain ,the same. 

Through the RCRA program, the Station works more closely with the U. S.Environmental Protection Agency, 

Region II and the Commonwealth of Puerto Rico Environmental Quality Board. The activities found in 

Section 4.3, Communication Activities and Techniaues, have also remained the same except that at this time, 

due to the complexity and number of sites, the Station is not planning to develop the four page brochure. 
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11.0 SUMMARY 

This addendum to the Final Community Relations Plan for Naval Station Roosevelt Roads provides the 

community with a brief overview of the changes in the Station’s environmental program. The main issue the 

addendum reviews is the fundamental change from regulating former disposal sites under CEIRCLA to 

regulating current and past disposal sites under RCRA. The sites will continue to be studied and, if necessary, 

cleaned up. The welfare of the community and the environment is of the utmost importance to the U.S. Navy. 

Through ongoing environmental restoration, the safety of the community will continue to be protected. 
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TABLE 8-l 

IR AND SWMU LIST 
NAVAL STATION ROOSEVELT ROADS, 

PUERTO RICO 

IR = Installation Restoration 
SWMU = Solid Waste Management Unit 
AOC = Area of Concern 



TABLE 8-2 

SWMlJs/AOC MEDIA SUBJECT TO CORRECTIVE ACTION REQUIREMENTS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Surface 
Ground- Water/ 

SWMU/AOCs water Soil Sediment RF1 Type 

#l Former Cremator Disposal Site Yes Yes Yes Full”) 

#2 Langley Drive Disposal Site Yes Yes Yes Full 

#3 Base Landfill Yes Yes Yes Full 

#6 Building 145 No Yes No First Phase@) 

#7 Tow Way Fuel Farm Yes Yes No Full 

#8 Tow Way Fuel Farm - Disposal Pits Yes Yes No Full 

#9 Tank 212-217 Sludge Burial Pits Yes Yes Contingentc3) Full 

# 10 Substation 2/Bldg. 90 No Yes No First Phase 

.# 11 Old Power Plant/Bldg. 3 8 Yes Yes Yes Full 

# 12 Fire Training Pit Oil/ Water Separator No Yes No First Phase 

#13 Old Pest Control Shop/Bldg. 258 Contingent Yes Yes First Phase 

#14 Fire Training Pit Area Contingent Yes No First Phase 

#19 Bldg. 12 1 - Discarded Pesticide Storage Contingent Contingent No Contingent 
Area 

#23 Oil Spill Separator Tanks Contingent Yes No First Phase 

#24 Oil Spill Oil/Water Separator & No Yes No First Phase 
Adjoining Pad 

#25 DEMO Storage Yard No Yes No First Phase 

#26 Building 544 Area No Yes No First Phase 

#30 Former Incinerator Yes No No First Phase 

#3 1 Waste Oil Collection Area/Bldg. 3 1 & No Yes No First Phase 
2022 

#32 PWD Storage Yard/Battery Collection No Yes No First Phase 

#37 Waste Oil Storage Area/Bldg. 200 No Yes No First Phase 

#39 Bldg. 3 158/ Former Battery Drain Area No Yes No First Phase 

#45 PCB Spill Area/ Old Power Plant Yes Yes Yes Full 

#46 Pole Storage Yard Covered Pad No Yes No First Phase 

#5 1 New AIMD Storage Pad/ Bldg. 379 No Yes No First Phase 

AOC #B/ Bldg. 25 Yes Yes No Full 

AOC #C/ Transformer Storage Pad No Yes No First Phase 

AOC #D/Ensenada Honda Sediments No No Yes First Phase 

Notes: (1) Full RFIs are conducted where releases were established during previous investigations. 
purpose of the full RF1 is to determine the nature, rate, direction, and extent of hazardous 
waste or hazardous constituents. 

(2) The purpose of the first phase RF1 is to confirm any releases from these SWMUs and/or 
AOCs. 

(3) Contingent requirements are pending results of ongoing investigation or closure activities. 
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